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Foreword 

ABOUT 100 years ago, steam and water power provided less ti n 
-TV one-quarter of the energy needed for all production. Men and 
animals provided the rest. Today in the United States machines 
supply 98 percent of all power for industrial work. The technological 
change that has taken place in this time has been phenomenal and, 
undoubtedly, will be even more rapid in the future. 

Industrial arts deals with the technology— its tools, materials, 
machines, industrial processes, and its related human problems. This 
study provides a detailed analysis of instructional content in State 
curriculum guides for selected subject areas of the industrial arts in 
the United States. The information derived from this study provides 
persons engaged in the improvement of instruction i(i the industrial 
arts at the State and local levels with basic data bearing on the nature, 
scope, aqd sequence of the industrial arts curriculum area in the public 
schools of the United States. 

The Office of Education expresses its appreciation to Paul E 
Harrison, Associate Professor, University of Mainland, who acted as 
consultant on the study. The Office is grateful also, to Kenneth 
E. Dawson, Executive Secrotary, American Industrial Arts Associa- 
tion, Department of the National Education Association ; and to Henry 
J. Rokusek, industrial arts teacher, Sligo Junior High School, Silver 
Spring, Md., for their suggestions and assistance; and to the Arling- 
ton County Schools for photographs depicting various activities of 
their industrial arts program. 

E. Glenn Featherston, 

Assistant Commissioner, Division oj Stole and Ucal School Systems. 

J. Dan Hull*, 

Director, Instruction, Organization, and Services Btanch. 
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Introduction ' « 

T HIS STUDY provides basic data related to the nature, scope, and 
sequence of industrial arts education in the public schools of the 
United Suites. It is basic to the curriculum area of industrial arts. 
Specifically, it will provide a bench mark for the identification of 
trends and provide primary sourco materials for personnel engaged 
in curriculum improvement at State and local levels. The study also 
will provide a base on which intelligent decisions can be made to 
determine the direction industrial arts should take in the years ahead. 
i The analysis deals with 39 published State curriculum guides about 
the industrial arts curriculum area in the public schools of the United 
States. The guides represent 22 different States. 

Purpose of the Study 

The primary purpose of this study, reported in Chapter I, is to 
analyze the instructional content reported in State curriculum guides 
in selected subject areas of industrial arts at the junior high school 
level (grades 7, 8, and 9) and the senior high school level (grades 10, 
11, and 12). 

The secondary purpose, reported in Chapter II, has two parts: 
Part A to illustrate with representative examples the instructional 
content in the State curriculum guides for industrial arts. Included 
with each example is a summary of the State organizational pattern 
for industrial arts; Part B — to determine, the main elements which 
make up the curriculum guides. 

Chapter III contains the -summary, conclusions, and suggestions 
for consideration. 

Basic Source Material 

The basic sources used in identifying the curriculum guides used in 
this study are the State curriculum guides kept on file at the U.S. 
Office of Education, and the Circular, State Curriculum Guides for 
Industrial Arts. 1 The guides used in this analysis were identified by 
State supervisors of industrial arts, consultants, or persons most 
responsible for the program of industrial arts in each State department 
of education. 


1 U.S. Department of Health, Education, and Weltue; Office of Education. State Curriculum Quid** for 
Induttriai Art*, ttit-68, by Marshall L. 8ehmltt. Washington, D.C. An annotated bibliography, Circular 
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During the period 1953-58, 75 State curriculum guides were 
identified dealing with various aspects of the industrial arts. Of this 
number, 39 were selected for this study based on the need to accomplish 
the primary purpose. 


Chapter I Instructional Content Analysis 

I T HAS BEEN common practice for many years for various State 
departments of education to publish descriptive materials about 
various aspects in the curriculum area of industrial arts. Some of the 
descriptive materials relate to a single element, such as, planning 
school shops or laboratories; safety; philosophy; administrative 
factors; or instructional content. Other guides combine these 
elements in one publication. 

These published materials seldom specify’'that the instructional 
content listed therein should be taught, but rather indicate that the 
materials should serve as a guide in teaching. The publications, or 
curriculum guides in industrial arts which contain instructional content, 
are the subjects of this study. This chapter deals with an analysis of 
the instructional content contained therein. 

Delimitations 

A number of delimitations were made upon the study, both initially 
and as it progressed. 

All State curriculum guides in industrial arts were collected and 
reviewed for the study. This included a review of 75 guides for the 
years 1953-58 to determine their suitability for the analysis. Of the 
total number, 39 guides were adjudged to contain instructional con- 
tent for industrial arts. The judgment was based on the criteria of 
meaning phrases or statements contained in the guides pertaining to 
instructional content suitable for teacliing in the industrial arts. 
The instructional content represented by the various topics in the 
guides listed under “related information” or “manipulative activities” 
or other similar headings became important considerations in select- 
ing or rejecting the guides. 

The guides not used were eliminated for several reasons. Many of 
the guides did not contain instructional content. Several dealt with 
school-shop planning material as compared to instructional content. 
Three guides were safety manuals, but while they contained teachable 
material, it appeared that this would weight the data unduly in this 
area. Publications devoted to project suggestions were also excluded. 
Several guides written for the elementary school were not used unless 
they contained instructional content for grades 7 or 8. An annotated 
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list of the State curriculum guides used in this study is given in the , 
bibliography. 

The analysis contains selected subject areas and not all those 
provided for in the States. The selected subject areas are: drawing 
and planning, woodworking, metalworking, electricity and radio 
(electronics), graphic arts, transportation and power mechanics, and 
plastics. 

Only those curriculum guides written in the English language were 
used. Curriculum guides published by United States, territories, 
except Hawaii (a territory at the time the study commenced), were 
excluded. 

Ba*ic Attumptiont 

The validity of this content analysis rests on certain basic assump- 
tions. The more significant ones are: 

1. That the documentary analysis, as a technique in descriptive 
research, is pne way of identifying instructional content in industrial 
arts contained in the curriculum guides. 

2. That the. data derived from the curriculum guides can be a 
source of detached, impersonal, and unbiased information. 

3. That it is possible for an individual experienced in public educa- 
tion, industrial arts education, and curriculum work to make an 
accurate analysis of the industrial arts curriculum guides. 

4. That it is possible to establish certain criteria for the selection 
of curriculum guides containing instructional content. 

5. That the curriculum guides used in this study were those pub- 
lished during the cited period. 

Procedures Used In the Content Analysis 

The content analysis involved the development of a study rationale; 
the review of related research; the collection of all State curriculum 
guides ; the establishment of a general procedure for the study, includ- 
ing the limiting assumptions, and the various criteria; the collection 
of the data (analysis); examination of the data; development of logical 
inferences and summarizing statements. 

Related Research 

A review of related research revealed important studies dealing 
with the theory and method of content analysis, and specifically with 
analyses of industrial arts .State curriculum guides. Each of the 
sources was reviewed for material pertinent to this study. The fol- 
lowing summary of the more important related research is given: 

Akdbbson, William R. State Syllabi In Industrial Arts, unpublished Mas- 
ter's thesis, University of Minnesota, 1945. This thesis identifies 37 different 

subjects from 33 syllabi reviewed; It lists objectives and grade levels for eaeh 
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subject, teaching methods, planning, and equipment factors. It did not 
treat in detail teaching content for the subject matter areas. 

Bruner, H. B.; Evans, H. M.; Hutchcroft, C. R.; Wibtino, C. M.; and 
Wood, H. B. What Our Schools Are Teaching. New York, Bureau of Pub- 
lications, Teachers College, Columbia University, 1941. This study is an 
analysis of the content of selected courses of study of which industrial arts 
was a major part. The detailed analysis of content covered 223 courses of 
study in industrial arts and vocational education that were available at 
Columbia University. Outlines were made of content in each course of study. 
These outlines formed the basis for identifying units and major topics. Ea^h 
unit of instruction had a chart with the topics related to it listed. Each unit 
topic chart summarized the content according to an index of significance. 
For example, the index of significance for the engine lathe was 10/391/13. 
The meaning is: 10 courses of the 13 which were examined contained a unit 
or major topic on the “engine lathe” and a total of 391 items were devoted 
to a discussion of this particular unit or major topic. Correspondence with 
the individual responsible for the analysis in industrial arts reveals that the 
techniques used, although workable, had limitations. 


Fears, Henry, Jr. A Survey of the Subjects Contained in State Industrial 
Arts Publications in the United States. A problem presented to the Indus- 
trial Education Department, Agricultural and Mechanical College of Texas. 
1952. This publication presents data based on analyses and frequency of 
mention on objectives, subjects (36) and teaching methods. It recommends 
a new plan for developing an industrial arts curriculum guide but did not 
analyze content within subject matter areas. 


Festinobr, Leon and Katz, Daniel. Research Methods in the Behavioral 
Sciences. New York: The Dryden Press, 1953. 660 p. This publication 
contains a chapter on “Analysis of Qualitative Material.” It discusses the 
major principles involved in converting symbolic “phenomena” into scientifldr 
data, some criteria useful in guiding decisions that must be made in construct- 
ing the system of categorization, and some practices found to be helpful in 
the actual process of categorizing symbolic material. 


Mahoney, James H. State Instructional Materials in Industrial Arts: 
Their Status, Content, Preparation and Use. Unpublished Master’s Thesis. 
Department of Industrial Education, University of Missouri, >956. This 
thesis indicates some major topics included in Btate industrial arts publica- 
tions, such as: background or introductory material, philosophy, the place 
of industrial arts in general education, industrial arts objectives, course 
objectives, terminology, grade placement and time allotment, topics for class 
discussion, suggested teaching plan, planning and equipping shops and labora- 
tories, student participation in class management, organisation and manage- 
ment (records and inventories, safety, and storage), book lists, and student 
achievement. Topics relating to the selection of content sueh aa “manipu- 
lative activities” and “informational oontent” appeared In approximately 
90 percent of the 8tate publications that were examined. 

Merritt, Eleanor and Harap, Henry. Trends in the Production of Cur- 
riculum Guides. Division of Surveys and Field Services, George Peabody 
College for Teachers, Nashville, Tenn. 1955 43 p. This survey covers ; 
various courses of study published in 1961 through 1953. It points out that 
in the last triennium 25 guides were produced in the field of industrial arts, ^ 
which amounts to twloe the output for the same period in an earlier study. 
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Three-fifths of these publications contained suggestions for adapting instruc- 
tions to individual differences. 

Murray, Edward J. A Content Analysis Method for Studying Psycho- 
therapy, Psychological Monographs , General and Applied. No. 420, 1956. 
Vol. 70, No. 13. Edited by Herbert S. Conrad, Published by the American 
Psychological Association, Inc. This monograph discusses analysis of a 
patient and the methods of extracting meaning and emphasis from a tran- 
script. Frequency count was used as an emphasis indentifier on statements, 
or meaning phrases, or a thought clause. 

Schultz, William C. Theory and Methodology of Content Analysis, un- 
published Ph. D. dissertation, University of California (Los Angeles), 1950. 
This summary of content analysis indicates how this method oan be applied 
to a wide variety of situations. It emphasises the importance of defining the 
categories of analysis precisely so that different analysts can apply these 
categories to the same body of content aad secure the same results. The 
analysis must be systematic — that is, it must include only those analyses 
designed to secure data relevant to the problem. 

Th« Rationale for the Study 

The rationale for the study was to order the data (instructional 
content) from the .curriculum guides into established categories and/or 
topics. The categories represent various similar groupings or classi- 
fications of topics in each subject area selected for the study. The 
categories were derived from the bulletin entitled, A Ouide to Im- 
proving Instruction in Industrial Arts * Approximately 100 indus- 
trial arts persons throughout the United States agreed to participate 
in the writing of this bulletin. This bulletin represented the thinking 
of many of the leaders in industrial arts education, and the present 
bulletin represents a result of the knowledge and effort that went into 
previous editions. 

The categories were supplemented, reorganized, and deleted as the 
data were extracted from the guides. This process was develop- 
mental until all categories were considered suitable for the study. 

The prime factor for selecting the subject areas to be analyzed was 
the frequency of their occurrence in the curriculum guides. An 
analysis revealed the frequency of. each subject area and they were 
selected on that basis. The areas of drawing and planning, wood- 
working, metalworking, and electricity and radio (electronics) were 
consistently reported. The areas of graphic arts, transportation and 
power mechanics, and plastics were reported to a lesser degree. The 
seven selected subject areas were, thus, those most widely reported 
in the guides. 

There were instances where curriculum guides were written on small 
units of instruction or instructional areas which were combined into 

* American Vocation*! AMocfctlon. A Ouid* to Imprminf hutnutis* fa Musltlsl Arts. 1010 Vermont 
A wane, NW., Washington 0, D. C., Th* AamMioa, IMS. 130 p. 
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subject areas. For example, units on sheet metal, and/or welding 
were included in the metalworking subject area, although there were 
one or more guides written specifically Tbr these instructional units. 
Table I shows the subject areas reported. by the 39 guides used in this 
study. 

The curriculum guides were separated into junior high school level 
(grades 7, 8, and 9) materials and those written for the senior high 
school level (grades 10, 11, and 12). The greater number of the pub- 
lications were not so designated. The content of these guides was 
recorded at both the junior and senior high school levels. The deci- 
sion, in this instance, was based in terms of evidence of intent as 
specified in the guides, judgments were not made as to the appropri- 
ateness of content for the two levels. 


Table 1 . — Subject areas reported by 39 Industrial arts curriculum guides, by grade level: 

SS States, 1953-58 


State 

Number 

of 

guides 

Draw- 

& 

plan- 

ning 

Wood- 

working 

Metal- 

working 

Eleo- 

fc tridty 

and 

radio 

(elec- 

tronics) 

Graphic 

arts 

Trans- 

porta- 

tion 

and 

power 

me- 

chanics 

Plasties 

Jr. 

8r. 

Jr. 

8r. 

Jr. 

8r. 

Jr. 

8r. 

Jr. 

8r. 

Jr. 

Sr. 

Jr. 

Sr. 

1 

1 

2 

4 

i 

• 

7 

8 

t 

1# 

11 

12 

it 

14 

IS 

14 
















X 

X 

X 

X 

Arkansas 

California. 

Georgia 

Idaho 

T||{iyd* 

2 

2 

1 

2 

1 

1 

1 

I 

1 

1 

1 

1 

S 

1 

* 

l 

e 

i 

1 

2 

I 

I 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Kentucky 

Maine 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

lHnnnantfl 





Minnesota.. 

Missouri.. 

Nebraska. 

Nevada * 

New Jersey 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



North Dakota 

Ohio 

AVIoknma 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

yilftnftllly 

Pennsylvania 

Texas... . 

Utah - 

VlsminU 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

.X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

$ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Virginia 

Wyoming 

TTawaII 

X 

X 

X 

X 

X 

X 

X 





X 

X 









The actual analysts involved three separate stages of work. First, 
each curriculum guide was given a code number for identification 
purposes. Tally sheets were prepared which contained the initial 
categories and topics obtained from the bulletin entitled, A Guide to 
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, Improving Instruction in Industrial Arts , mentioned previously. The 
topic is the basic element used in this analysis and is a statement oV 
meaning phrase, which was adjudged as instructional content for 
industrial arts. The categories are classifications or divisions of 
topics having related meanings. The establishment of additional or 
deletion of categories and/or topics was developmental as the analysis 
progressed. When a category was sufficiently specific, as in some 
cases ; it, too, was treated as a topic. 

Second, the topics of each curriculum guide for each subject area 
were ordered into the various categories and tallied. If the topic was 
noted more than once this was tallied also. The tally of each topic 
carried the identification number and'page number of the curriculum 
guide. The ordering of the topics into the categories required the 
establishment of new categories and the deletion of some others. 
This was caused by additional topics as revealed in the analysis or 
the lack of them. 

Third, all topics recorded were tabulated to show (1) the total 
number of times (frequency of mention) reported, (2) the number of 
guides they represented, and (3) the number of States they repre- 
sented. The latter two tabulations tended to be the same because 
some States published several guides, but not more than one in each 
subject area. Tabulating the data this way allowed for the occur- 
rence of any one topic in any one guide appearing several times. 
Thus, for example, a guide might i^Hude a large number of similar 
topics in a particular subject area which woultl produce a high fre- 
quency of mention, but yet not -appear in many other State curriculum 
guides. Specifically, a topic which has a frequency of 105 derived 
from 6 curriculum guides, representing 6 States, would be less sig- 
nificant than one mentioned 40 times in 18 curriculum guides, repre- 
senting 18 States. Table 2 shows the instructional topics reported 
from the 39 industrial arts States curriculum guides of 22 States, by 
subject area, according to frequency of reporting, and by grade level 
1953-58. 

Hie instructional topics in table 2 are arranged under the subject- 
matter areas of drawing and planning, woodworking, metalworking, 
electricity and radio (electronics), graphic arts, transportation and 
power mechanics, and plastics. The instructional topics as a rule, 
are grouped within categories, see column 1, table 2. Most categories 
contain a listing of several topics. 

Columns 2 and 3 refer to the instructional topics tabulated for the 
junior high school, and columns 4 and 5 for the senior high school. 
Columns 2 and 4 report data on thfe number of States and the number 
of guides reporting the topics. Thus, a figure, for example 13, in 
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either of these two columns means that 13 States reported this topic 
and it appeared in 13 different guides. Any variation of this is 
footnoted on the page where it occurs. « 

The instructional topics are arranged in table 2, within each cate- 
gory by the highest frequency of mention first to the lowest frequency 
for the total number of States and number of guides reporting the 
topic, (see column 2), under junior high school grades (7, 8, and 9)). 
Consequently, the listing of frequencies of mention under senior high 
school grades does not always follow this arrangement, (see column 4) . 
The total frequency of mention, columns 3 and 5, indicates the total 
number of % times the topic was reported in all 39 guides, the junior high 
school (grades 7, 8, and 9) or the senior high school (grades 10, 11, and 
12), respectively. 

Thus, in the subject area of drawing and planning, under the 
category of “ Lines, ‘Blueprints’, and Symbols” ; the topic of “Alphabet 
of lines” appeared for the junior high 'school (grades 7, 8, and 9) in 13 
guides, representing 13 States, 57 times. And, for the senior high 
school (grades 10, 11, and 12) in 10 guides, representing 10 States, 39 
times. The data can be interpreted this way throughout table 2. A 
dash in a column indicates the topic did not appear at that grade level. 
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Table 2. — Instructional topics reported in 39 industrial arts Statu curriculum guides of 
22 Status, by subject area, according to frequency of reporting, and by grade levels 
1953-59 . 

A. DBAWINO AND PLANNING 



Grade level 



10-11-12 

Instructional topic 



Number of 


Number of 




States and 

Number of 

States and 

Number of 


number of 

times 

number of 

times 


guides 

reported 

guides 

reported 


reporting 

reporting 


- 

topic 


topic 


1 

1 

9 

4 

A 

Lores, BtutrsiNTS, and Symbols 


% 



Alphabet of lines 

13 

A7 

10 

30 

Reading blueprints. 

10 

g 

1A 

7 

10 

Reproducing blueprints. . 

13 

S 

17 

Symbols 

7 

13 

A 

7 

Scale drawings.*... 

A 

7 

« 

0 

Conventional breaks 

6 

6 

3 

4 

Types of paper 

3 

4 

9 

4 

Sectional views . ... _ 

3 

a 



Feb eh and gEEiatmo 





Techniques for sketching lines, arcs, circles, angles. 

Techniques for sketching isometric and notKeometrlc 

13 

os 

10 

44 

circles and area.. 

0 

7 

3 

4 

Rloek hoard sketching 

3 

3 

1 

1 

The shop sketch # 

1 

1 

3 

3 
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T °Sl* f°ple, reported in 39 Industrial art* State curriculum guide* of 

1?53 *30*' cl.lll.ltj arta ' acCord, " s *° ^--cy of reporting, and by grade level: 


A. DRAWING AND PLANNING— Continued 


Instructional topic 


Use or Drawing* Instruments 


Use and care of drawing Instruments 

Pencil points, bow to make and use them. 

Utoi of T souare, various triangles, and french carpi’. 
TrlanfiUar boxwood scale (architect's) and how to us 
Us r 


Project Drawing 

Common fasteners used In metalwork. 

Drawing-room. care.. * 

Electrical symbols * ‘ * 

How to make layouts (stretchouts or pattens) for com- 
mon sheetmetai projects 

Hours wiring circuits 

Special applications of mu) ti view projection (scramhied 
views, full-scale views super tm (used on other views. 
..•W and section views as used by woodworkers) 

Metal fasteners and methods of representation 

Pipe, pipe threads and fittings 

Schematic and pictorial representation ofeiectr icalclr- 
cuits. ............ ... _ 

Representation of cabinet details”.’]] 

Cams, gears and machine threads 

Woodworker's method of dimensioning turned legs and 

irregularly curved surfaces and edges 

Radio layout \ 

Fillets and rounds 

Welding representations..,]]..].]]]]]] ]]]]]]]]]] 
Wood fasteners and methods of representation...].] 
Specifications for cabinet lumber, board mearsre. and 
the cabinet maker's bill of material.. 

Rough and finished castings (pattern drawings)... 


Grade level 


7 - 8-0 


Number of 
States and 
number of 
guides 
reporting 
topic 


Lkttkrino and Dimensioning 


Vertical and Inclined tothio capitals 

Vertical and inclined lower-case letters. 

Application of aooepted dimensioning standards 

Vertical and Inclined numerals and fractions 

Rules tor dimensioning (American standards).... 

Arrowheads 

Spacing between letters ]]]]]]]]]] 


Specifications and notes] 
Tolerances ‘ “ 


oleranoes and allowances. 


A r plication or Roles for Sectioning 


Full sections, half sections 

Methods of sectioning thin pieces.. 

Cross hatching 

Cutting plane 


, 8hof Drawings (Understand tub ] 
Covered ry Them) 


Basic Processes 


Djjjtoij^workint detail, Mxmbly, machine, eeblnet, 

S ped*! «m* ~<k Inturiwit (itreraft, boat lof Un(‘ foundry. 

wooa patterns) 

8heetmetai layout and development."]]]]]]]]]]]]]]]]^ 


Number of 
times 
reported 


10 - 1 1-12 


Number of 
8tates and 
number of 
guides 
is porting 
topic 


59 

m 

34 

90 

40 

13 

10 

11 


Number of 
times 
reported 


54 

96 

93 

19 


12 

6 

7 

3 

4 


4 

4 

5 

4 

9 

2 

9 

3 

3 

2 


96 

94 

25 

15 

37 

12 

7 

8 
l 


14 

3 

I 
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Toblt i. — InstrvcHonal topics reported in 39 Industrial arts State curriculum guides of 
it States, by subject area, according to frequency of reporting, and by grade level: 
1 953-58— Continued 

A. DRAWINQ AND PLANNINO— Continued 


Instructional topic 


Oracle 14vel 


7 - 8-9 


Number of 
8tates and 
number of 
guides 
reporting 
topic 


Number of 
times 
reported 


10 - 11-12 


Number of 
8tates and 
number of 
guides 
reporting 
topic 


Number of 
times 
reported 


Pictorial Drawing 

Isometric, oblique, exploded views, cabinet projection . 

Perspective drawings 

Elevations y 

Value of pictorial drawings 


Architectural Blueprint Reading and Hone 
Planning 

Floor plans 

Architectural symbols.. 

Landscaping drafting — 

Structural drafting 

Architectural sections... - 

Practice In reading architectural plans 

Builder's terms defined - 


Make Oraphs, Charts, Diagrams, Maps 

Mavi Pencil and In* Tracings and Ma*e 
Prints prom Them * 


Occupations in Drafting 


KUids of manufacturing industries which employ drafts* 


Types of Jobs 

Number and kinds of workers.. 
Wages and working conditions. 


Layouts and Developments 

Preparation for Drawing 

Design 

Reduction and Enlargement 

Orthographic Projection 


Erasing. 

Orthographic layout 

Drawing to scale 

Measurements 

Arcs, circles, and angles. 

Hidden lines 

Machine parts 


Revolutions. 

Auxiliary Views 

OlOMETRICS.. 

Inking 

Shading and Oolorino. 

Models 

Value or drawings. 


12 

u 

7 

3 

6 

15 

12 

11 

9 

9 

3 

1 

9 

14 

6 

2 




as 

10 

3 

1 


19 

19 

10 

12 

2 

3 

1 

33 

22 

11 

5 

10 

78 

14 
38 

15 
11 

5 

1 

12 

104 

11 

7 


41 

4 

3 


14 

3 
2 

4 
2 
1 
1 

21 


13 


1 

31 

10 

14 


8 

54 

9 
18 
17 

7 

14 

1 

13 

84 

10 
3 
3 
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INDUSTRIAL ARTS 


TO « ^"Kh?i tOP,e ’ nPO M d ln 3 , 9 . indu * Mal art * Stcrt* curriculum guide, of 
1 953 ~ 58 — Continued ar *°' acCordns fo ^ V9ne Y of reporting, and by grad* leveli 


B. WOODWORKING 



Instructional topic 


I 


Designing 


Lewp tyix» of joints and their uses . 

Head and interpret a working drawing. ... 

dMigS 01 ° f * l * Ctin * and »* 1 PP 1 y* n « acceptable 


.Planning 


7 4H) 


Number of 
States and 
number of 
guides 
reporting 
topio 

Number of 
times 
reported 

t 

8 

15 

135 

10 

13 

9 

40 


10-11-12 


Number of 


States and 

Number of 

numtter of 

times 

guides 

reported 

reporting 


**lc 


4 

5 

10 

53 

8 

1! 

V 

41 


Calculate cost of material for a project. 
Work out a plan of procedure. . . 

Make a working drawing .* 

^AYOr? 


Draw stock and lay out designs on stock 

Measurement 

Make templates and transfer draigns to stock 


Checking Wobemanship 


! 

j 

i 

I 


Lathe turning 

with * itraifhi id W and T-beril 
Check layout. . . *”*’'’’’*!!!* '/_[[[ [ 

Using and Awpstino Hand Tools 

“ d 01 type* of plane* 

Jointer, etc. ) and planing machines, 
of different t 


Intended pui 


(crwMut, rip. altre, ate.).. 

Borin, and drMln, 

MtswUaneoiu tools 

Swaper cabinet, band, Me . 

Oauging 

Filing and flies 

J °eneeonwDirj n ******* ^P* 0 ^ 1 ** on age and experi- 
Deoorative edge oats 

Fastening, Assembly, and Application or 
Hahdwarr 

Typ«, uses and application of clue 

iJSb’toSrUM^® ■* “"*• ,od * CTBW * 


and 


types of saws 


wrabteparta o f project* with hand screw, bar, and 
Other ty P«i of wood fasteners' " I " " 


Phepauno fob Finish and Finishing 

- {foP*** *} 011 wd application of different types nr fint«w 
Pwwjrrtlon o f wood surface* (or different type* of 

AbrasiT^;;;;;;;;;;;;-;; 


1 31 guides reported topic. 


16 

13 

9 


17 

13 

10 


13 

II 

9 

3 

2 


1 22 

21 

19 

17 

17 

14 

14 

8 

1 


20 

19 

16 

15 

13 

1 


20 

18 

18 


25 

11 

20 

10 

11 

J 


4 

152 

,14 

23 

'll 

14 

4 

163 

13 

12 

6 

19 

9 

8 

5 

6 

4 

3 

2 

175 

16 

281 

15 

88 

14 

93 

14 

33 

14 

27 

10 

16 

10 

61 

i 

14 

1 

1 

45 

15 

131 

14 

30 

13 

33 

11 

97 

11 

9 

1 

169 

15 

06 

12 

67 

12 


22 

16 

II 


143 

2! 

13 


ISO 

7 

3] 

7 

3 


166 

286 

73 

79 

27 

15 

11 

118 

1 


43 

98 

24 

19 

87 

9 


451 

50 

51 




mm 
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Table J. — InttrucHonal topic* reported In 39 Industrial art* State curriculum guide* 0 f 
J8 State*, by *ub)ect area, according to frequency of reporting, and by grade leveli 
1 953-58 — Continued 

B. WOODWORKINO-Conttnued 


-tlrado Irvcl 


7-A-9 


10 - 11 -12 


Instructional topic 


1 


Car* and The or Finishing Tools and 
E prifMENY 


Number of 
States and 
number of 
guides 
reporting 
topic 


Number of 
times 
reported 


I I 


Number of 
States and 
nu miter of 
guides 
reporting 
topic 


♦ 



Numlier of 
times 
reported 


3 


Clean and store brushes 

Clean and assemble sjtray gun 
Storage of flnbthing materials. . 


15 

3 


34 

3 


10 

4 

1 


79 

5 

1 


Cae« and Maintenance or Tools 

Sharpen different types of cutting edges 

Care and fitting tools and machines 

Set and sharpen different types of saws 

Prepare tools for storage : 

SrtrAi'E Decoeation 


10 

13 

3 

3 


50 

144 

5 

3 


11 

11 

3 

2 


48 

157 

5 

2 


Carving 

Inlay 

Marquetry 


6 

3 

1 


8 

4 

1 


5 

4 

1 


5 

ft 


UrBOLSTEET 


A knowledge of the different types of upholstering 

materials and thetr application 

A knowledge of the different types of upholstering 
construction and their application 

OocrrATtoNAt Information 

Divisions of lal>or (skilled or unskilled) and types of 

machines used In each manufacturing concern 

Name and location of manufacturing concerns and 
products produced by each 

Consumer Knowledge 




Materials used In wood construction and the qualities 

of each 

Construction used In furniture manufacturing 

Planned Industrial Tours- Local Resources 

Visit Industrial plants 

Health and Safety 

Safety rules for each machine and for each shop. 

Understanding Mass Production 

Set-up production )ob 

Habitat and Uses of Native Woods 

Where each type of wood Is grown and what each type 

of wood Is suited for In construction of furniture.. 

Tree structure and Identification 

Moisture constant areas throughout the United States 
and the effect of moisture on woods 


1 2 1 
1 1 1 


2 

I 


1 10 


10 


17 


180 


14 


191 


14 

12 

8 


28 

30 

10 


10 

7 

0 


17 

20 

12 


5941 §1 — 61 9 


12 


industrial arts 


ERIC 


T °M ii n f WCri L? a l rop,e * f * port ! d ,B 39 Atrial art* Sfatt curriculum .uld«, of 

?| 5 w“^SSd 0 "“*” W •»*"“» •» "KXh,. -d uUl! 

B. WOODWORKING— Con tlniKid 


Instructional topic 


* 


rUWHAMNO A VI MCASUBINO OF Ll’NIKI 

Boord foot, square foot, and linear foot measurement* 
in lumber 

Term* ••848"; "M8^' ; -Liibir' In tl*' .ourh"; and 
otbor Symbols used in purchasing ymd. mill, ami 
cabinet lumber 

How lumber Is purchased. 


Orade level 


749 


Number of 
States and 
nuni l»er of 
Rubles 
reporting 
topic 


10 11-12 


Number of 
times 
rei*>rted 


Production or Lumber 


Cutting and milling of lumber 

How plywr | is made and bow veneer p cut 
Lumber seasoning 


l-SES qgg^OREST PRODUCTS 

How to conserve forests and fortet product* 
By-products from trees such as Insulation rayon 
sugar, paper, sod plastics 9 ’ 

What the manufacturer |>roducos from the for<*t 
products 

Period Design in Furniture 

^periods < * eS ** n * °* distinctive furniture ami tlirlr 

Outstanding' characterls t les of each t yp* of period 
rumuure.. 

Oluks and Their Uses 

Types of wood glues and their applications 

Composition and TrrE* or Finishes 
Different types of wood finishes and their applications 

Role or Woodworking in the Industrial 
Environment 

Kinds of jobs and requirement. .. 

Horae workshops 

Waste versus conservation 
Pay and working conditions. . 

Manufacture of lumber 

Fabrication of wooden objects 

Economic return... 

Social effect 


13 


13 


C. METALWOKKLNO 


Designing a Peoject 


Make and read a working drawing 

8t uro]eS rlnCl|>IW ^ elcm€ntJ design anil select a 

Create a deslim..’!!**!’' 

Make a dimensional skeVch\\\~‘^:’I‘ 

L deUgn b ° Ql WOfklng of metai that affect 


Apply drafting fundamentals and*|>‘i'nciV>l« 

L«rn about types of assembly that affect design'.!.' 
proper abbreviations and symbols on drawings. 


11 




3 

2 

19 

1 

34 

70 


Numlwr of 
States and 
numlier of 
rubles 
nr porting 
topic 


Numlier of 
times 
reported 


14 


14 

2 


11 

13 

8 


5 

3 

l 

19 


19 

f*9 


17 

4 

4 

3 

1 

1 

1 

1 


18 

10 

7 

0 

0 

86 

2 

1 


13 
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Table 2. — Instructional topics reported In 39 industrial arts State curriculum guides of 
22 States, bv subject area, according to frequency of reporting, and by grade level: 
1 953-5®— Continued 

I C. MRTA1.W0RK1NQ— Continued 


Grade level 


Instructional topic 




1 



Planning and Production Control 

Make a plan of procedure 

Make a bill of materials. 

Make an analysis of one l 

Make a time estimate for Job 

Measuring 

Measure and divide spaces with a rule 

Measure with micrometer 

Pse of steel square, combination 

Measure with outside calljiers 

Measure with Inside calipers 

Pocate canters with hermaphrodite calipers. _ . 

Transfer dimensions with dividers 

(bulge parts wtth gauges and Indicators 

Measure and test angles wtl h a sign bar 

Measure angles with protractor 

Measure with a vernier 


La tout 

Make a simple layout on metal 

Make a layout on paper and transfer It to metal 

layout by paruUel line development 

Layout by radial development 

. Develop a pattern 

layout a scroll or curve 

Scribe arc with divider. 

Layout with prick or center punch 

Layout by trlangulatlon 

Apply layout dye or coating 

Select design for decorating 

Layout wtth trammel points 

Cutting 

With hand tools. Including hack saw, cold chisel. 

' jeweler's saw, and tin snips 

With lathe, shaper, milling machine, broach, planer... 

With squaring, ring, circle, and bench shear 

With power back saw, band saw. and Jig saw 

Wtth acetylene torch 

Drilling, Boring, Reaming, and Punching Holes 

Drill holes wtth hand drill 

Drill holes with drill press, lathe, milling machine 

Punch holes wtth solid or hollow punch, by hand. 

Bore holes with drill press, lathe, milling machine 
Ream holes with drill press, lathe, milling machine.... 
Ream with hand reamer 


Punch holes wtth forging tools In hot metal 

Punch holes wtth machine punch 

Bending and Twisting Metal 

By hand when cold. .. 

With machines 

By hand when heated 

Form wtth boding Jig 


7-8-0 

lO-il-12 

Number of 


Numlier of 


States and 

N uin tier of 

States and 

Nurnl#T of 

number of 

times 

numlier of 

times 

guides 

reported 

guides 

reported 

reporting 


reporting 


!<*olc 


topic 


1 

1 

4 

1 

* 14 

38 

12 

38 

ft 

11 

8 

19 

2 

7 

:i 

4 



2 

3 

0 

20 

9 

23 

6 

11 

7 

13 

6 

10 

6 

9 

ft 

11 

6 

13 

ft 

9 

6 

11 

4 

6 

6 

8 

4 

ft 

4 

ft 

3 

ft 

5 

10 

2 

2 

2 

3 

1 

1 

3 

4 



2 

2 

11 

41 

10 

38 

10 

17 

10 

1ft 

8 

14 

11 

19 

8 

14 

It 

19 

<1 

11 

6 

25 

5 

7 

4 

ft 

4 

10 

4 

9 

ft 

8 

4 

7 

4 

4 

6 

8 

4 

4 

ft 

6 

1 

2 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

17 

109 

13 

10ft 

9 

‘20ft 

9 

24ft 

9 

17 

11 

28 

0 

)1 

9 

21 

1 

3 

l 

3 

14 

34 

10 

26 

14 

63 

12 

72 

13 

37 

13 

37 

6 

18 

8 

22 

4 

7 

7 

11 

4 

6 

4 

ft 

3 

3 

4 

4 

2 

7 

2 

7 

1 

2 

2 

3 

1ft 

39 

10 

35 

6 

9 

5 

9 

5 

12 

4 

15 

4 

4 

ft 

6 


14 


industrial arts 


M ET ALWOR KINQ-ConUnued 


Instructional topic 


Grade level 


8hapino and Foaming Metal 

V y hanil when °° w or hot... 
folder^ IDeU] nwcliines, such as forming 

P^l h . em ‘l 0r **?“? wit h'hand saaroar.' " ” 

b J. wheu heated 

Groove with hand groover 

By pouring into molds. . 

By spinning 

With machines,' iuch aa bthi,'iha'^rVmui{^' 

Annealing "!^“ AT,N0 M,TAt 

Hardening 

Tempering 

Case hardening 

NarmaJli^ 1 *^ ^ — --------- 

Use hardness tester 22 


**- 

Smootiuno Metal 


with flies, scrapen, bumlnhort. 

JJJJth *T ,ndln * wheel* 

With abrasive mater lab. 


Ctmma Tbbbao* 
With Ups and dies by hand 


Cut external or Internal t breads on lathe 
Assam buno Mital Pabts 

^thK^' 

With seams 

With metal screws 

By brazing. 

with *to* and • ; 

By 

Test welds 2222 22 

By hard soldering.. 

By spot welding 2 

Propane gas 

Assemble Quints 

Calk a Joint .22222222 


Deooeattng the Surface or Metal 

By peening and planishing. 

By chasing, doming, flutUigI22 222 “ 

By etching or entravtor . 

Design stamping 

Knurling 

By overlay .2222 “ 

8pot finishing. . . 

By repousse 

Bet a stone 

Paneling 



7-8-9 

Numben 

of 

States an 

d Number of 

number c 

if times 

guides 

reported 

l 

reporting 

topic 

2 

3 

>ar 

88 


79 

7 

8 


24 


8 


9 


11 

l 

22 

13 

29 


12 


10 


A 


9 

2 

2 


I 


99 


54 


8 

8 

22 

A 

16 

3 

A 

2 

3 

19 

50 

19 

40 

10 

29 

7 

8 


17 

6 

9 

A 

7 

4 

63 

4 

43 

4 

9 

4 

9 

2 

3 

1 

1 

1 

1 

9 

20 

7 

17 

9 

16 

6 

9 

3 

8 

3 

3 

I 

1 

1 

1 

I 



10 - 11-12 


Number of 
States and 
number of 
guides 
reporting 
topic 


li 

11 

6 

A 

7 

A 

A 

2 


Number of 
times 
reported 


9 

9 

7 

A 

7 

9 

2 

1 

1 

2 l 


8A 

109 

9 

25 
0 
7 

14 

26 


22 

11 

11 

7 

A 

3 

1 


A2 

49 

9 


21 

19 

A 

9 


63 

34 

30 

9 

29 

6 

9 

96 

93 

13 

II 

7 

t 


19 

17 

19 

7 

10 

5 

1 
J 
1 

2 
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Tabl# Jnrtructional topic* reported In 39 Indvrtrial art* Stqte curriculum guides of 
» ?53 3?' ZSS ,X * a ' OCCOrdlB, *° fT * qu#ncy of r *t > ° ,tin S' and by grade level: 

O. METALWORKING— Continued 


Instructional topic 


Finishing the 8ueface of Metal 


Oracle level 


7-8-9 


Number of 
States and 
numlter of 
guides 
reporting 
topic 


Number of 
times 
reported 


10 - 11-12 


Number of 
States and 
number of 
guides 
reporting 
topic 


Number of 
times 
reported 


By polishing, buffing. 

By painting with paint, enamel, varnish, lacquer, wax. 

By coloring with chemicals 

By coloring with heat 

Clean metal with add 

Bv spraying.. 

Clean a solder surface 

Lapping or boning 

By plating 

Scratch finish with wire wheel 

By metalixtng 

By sand blasting 

Tumbling 

Cleaning and Casing foe Tools and Machines 


1ft 

M 

10 

8 

5 

4 

4 

8 

2 

2 

2 


SO 

5ft 

10 

11 

9 


4 

4 

2 

2 


Clean and tin soldering copper 

Sharpen hand tools, such as punches, cold chisels, drills, 

shears 

Regulate and adjust machines. 

Clean and lubricate machines 

Sharpen cutting took for machines, such its tools bits 

for lathe, shaper, and milling cutters 

Regulate and adjust hand took and equipment 

Grind centers 

Clean and oil hand tools 

Dress and mount grinding wheel 

Repair a mold 

Temper sand 

Repair and replace belts _ 

Repair wood patterns 


11 

7 

e 

6 

5 

4 

4 

4 

8 
8 
8 
2 


15 

29 

54 

27 

85 

14 

4 

4 

8 

4 

5 
4 


Sounds or Raw Matekials 


Where raw materials come from 

How they are mined and extracted 

How they are shipped to processing plants . 

Geographical distributors 

Sources of equipment . 


to 

6 

2 

1 


14 

7 

2 

I 


12 

10 

8 

7 
5 

8 
2 
8 
8 
8 
2 
1 
1 


10 

8 

9 

6 

8 

5 

5 

4 

5 

4 

5 
2 
1 


7 

6 

2 

2 

1 


40 

48 

15 

12 

11 

5 
2 
4 

6 
4 
2 
2 
1 


14 

24 

59 

29 

47 

15 
5 

4 
9 
• 
8 

5 
1 


II 

8 

2 

2 

I 


Refining of Metals 


How other metals are refined and produced 

How steel is msde 

How oopper and its alloys are refined and manufactured . 

How aluminum is refined and produced 

How tin and tinplate are manufactured 

How wire is made 

Manufacture of pipe v __’_ 

CHAEACTEftanos of Metals 


d “" et4,r - 

Properties of tnetslg. 

Common kinds and shapes 


II 

10 

7 

7 

4 

8 

1 


19 

19 

19 


18 

21 

21 

11 

9 

8 

1 


08 

99 

99 


9 

8 

8 

6 

4 

2 

1 


11 

11 

12 


18 

IS 

19 

7 

7 

8 
1 
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INDUSTRIAL ARTS 


Ta ^^ n r <,, r , i f0p,e> r *P° ,, » d ,B 39 arts Slat* curriculum guicks of 

1953^V— ^tinuVd Q,ta ' accordin9 fo fr * <,utflC y of '•Porting, and by grad* level* 

C. METALWORKING — Continued 


Grade level 


7-8-9 


10 - 11-12 


Instructional topic 


t 


Consumer (Jsks or Metals 


Number of 
States and 
number of 
guides 
rejKirting 
topic 

Number of 
times 
reported 

Number of 
8tates and 
number of 
guides 
reporting 
topic 

Number of 
times 
reported 

a 

8 

4 

4 






Where metal is used hi borne construction, home uten- 
*1 frPPhances, oommericftl ooustruction, transpor- 
tation (automobiles, airplanes, ships, trains) jewelry 

and silverware, scrap.... 

How metal la purchaeed-cost (sheets, angles, shapes). . 
How items of metal, such as pipe, rivets, screws, win* 
are purchased 


13 

5 

4 


4ft 

13 

ft 


» 27 

4 7 

4 ft 


Occupation al'Inpor nation 


Opportunities 1 

Wages and working conditions 

Kinds of manufacturing concerns . 

Fields of metal working 

Number and kinds of workers hi each held] . ” . 

Kinds of manufacturing concerns 

Requirements 

Trade publications 

Apprenticeship system 

Purchasing and earing for tools, mater iab/and m^ 
chines for home metal workshops, including home 
repair and bobby activities 


12 

8 

0 

7 

7 

5 

I 


60 

47 

4ft 

44 

43 

12 

1 


4 21 


Hbtory and Development 


8 

5 

5 

ft 

A 

4 

1 

2 

1 


m 

18 

ift 

37 

34 

II 

1 

2 

1 


3 9 


Metalwork tng proc es se s 

Tool development 

Metals 

Machine tool development!. ..IIIIIIII I _I.[ 

Industrial Techniques and Procedures 

Mara production methods 

Uses of iiga and fixtures. ."1111711 

Industrial design and drafting procedures 

Machine tool manufacture 

New machines and processes. . . ... 1 1 1 1 1 ” I . I ” I 

Principles Underlying Metal wording Processes 

Principles and characteristics of beat treatment 

Speeds and feeds 

Related advanced mathematics... . 

Theory of metal cutting " ' 

Principles of power transmission IIIIIIIII 

Types and Uses or Hand Tools 

Cutting tools 

Layout and measuring tools.! II 

Assembly tools 

Forming tools 

Striking tools 

Holding devlora IIIIIIIIIIIIIIIIII 

Types and Uses or Machine Tools.. 

• ft States reported topic. 


ft 

5 

2 

2 


4 

4 

3 

3 

3 


9 

ft 

3 

3 

3 


11 

8 

8 

ft 

8 

4 

6 


lft 

fi 

4 

3 


9 

5 

8 

3 

10 


34 

26 

ft 

4 

9 


88 

lft 

11 

II 

• 

10 

44 


6 

2 

2 

7 


6 

4 

4 

4 

2 


*7 

7 

3 

a 

a 


to 

8 

3 

83 


9 

7 

8 
6 
7 


61 

40 

7 

8 
14 



o 

ERIC 


7 
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Tabl« 8. — Instructional topics reported in 39 industrial arts State curriculum guides of 
1953-58— * u ^ v< j af * a < according to frequency of reporting, and by grade levels 

C. METAL WORKINO— Continued 


Instructional topic 


Materials and Supplies 


Typos of fasteners and their application 

Types of solder 

Types of fltes and dipping solutions 

Finishes 

Types of abrasive materials and application. 
Types and uses of coolants and lubricants. . . 
Use of salvage materials 


Welding 

Welding practices and procedures 

Types of welding rod and electrodes. . . . 

Types of welders 

Types of torches and their application. 

Foundry 

Foundry Practices and procedures 

Types Mid sources of molding sand 

Casting metals and alloys 

Types of patterns 

Principles of patterntnaking 


88 a it Metal 

Types of sheet metal seams and assembly procedures. 

Uses of templates and patterns 

Methods of forming irregular shapes 

Soldering procedures 


Plumbing Procedures and Practices. 
Forqino Practices and Procedures.. 


Machine Tool Operations 

Kinds and uses of threads and gears and how they are 

machined 

Methods of cutting tapers.... 

Grinding, sharpening Mid polishing procedures 

Knurling practices and procedures 

Uses of the Index head 


Related Drafting Procedures 

Types of sheet metal developments 

Principles and fundamentals of drafting 


Safety 

Safety rules and practices, health precautions, proper 

dress and first aid . .77. 

How to use machines safely and properly . 

How to use tods and equipment safely and properly.. 

Principal Parts of Tools, Machines and 
Rouifm ent— Identification and Use 

i IS States reported topic. 

• (0 States reported topic. 

§11 States reported topic. 


Grade level 


7 - 8-9 


Number of 
States and 
number of 
guides 
reporting 
topic 


Number of 
times 
reported 


42 

23 

28 

AO 

12 

11 

2 


74 

6 

2 

4 


43 

SO 

4 

3 

1 


84 

80 

47 


10 - 11-12 


Number of 
States and 
number of 
guides 
reporting 
topic 


* 12 
• 11 
*12 
8 
A 
7 
2 


Number of 
times 
reported 


AA 

18 

24 

82 

31 

21 

2 


120 

9 


68 

6 

6 

5 


14 

6 

2 

3 

13 

7 


A6 

25 


7 

105 




sea 
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INDUSTRIAL ARTS 


T °M ^ n K^ h>P,e * '? 3 £ i"«Wrid «H Stott curriculum ,uid«. of 

1953^8-CcMiHnu^ ° f * a ' ° CCOr * Wn * ,0 of and by «rad« Itvtl, 

c. METALWORKING— Continued 


Grade level 


Instructional topic 

7-8-9 

10-11-12 

Number of 
States and 
number of 
guides 
reporting 
topic 

Number of 
times 
reported 

Number of 
States and 
number of 
Rubles 
re|KMting 
topic 

Number of 
times 
reported 

1 

t 

t 

4 

6 

Tool Maintenance 

How to keep tools and equipment in good repair and 
working order. . 

^order ***** the m,lc * l * ne8 A*** 1 repair and working 

7 

9 

*| 

38 

4 

16 

7 1 

35 


D. ELECTRICITY AND RADIO (ELECTRONIC#) 


EXPERIMENTATION AND DEVELOPMENT 

Sketching and defining Ideas 

or^nulating the idea based on need * 

Experimenting and tentative designing. . . . 

Planning 

Schematics „ 

Ciricuiatkm of e Metrical oompooenu (Ohm's and other 
basic laws). _ 

Appli^Ukm of electrical symbols and codes. II ’"** 

Bill of materials and cost . 

Opening a circuit and tagging 

Handling high voltages 

Discharging condensers 

Dressing electrical burns 


Use or Tools and Equipment 

Special electric*) tools (wire strippers, issues, wire. Hick 
*“■ blow torches, pliers o» aU typw7chi.sU punch, 

alignment tools) 

Common metal and woodwork tools." 

Common metal and woodwork machines 


Insulating Techniques 

Removing insulation 

Cuttlni and applyiui paper, uhestoe. sraUnc' «*n. 

T Matt materials m insulation 

Dlppinc ooUs In varnishes. 

Insulating terminals 


Induction and Capacitance 


Induction and reactance.... 
Electromagnets... 

Tra nsfo rmers.. 

Solenoids. 

Capacitance and reactance. 


Wiring Techniques 


BpUcing 

Non permanent connections^ singfo andmultlple (clips, 

ffi5d1^tS3! te *’ port *’ dot fMt * nen1 ' 

Underwriters knot 


1 9 States reported topic. 


3 

A 

1 

1 

1 

5 

1 

1 

13 

j 34 

14 

12 

31 

13 

12 

18 

13 

8 

12 

9 

2 

2 

2 

1 

1 

2 

1 

1 

2 



1 

2 

2 

1 ! 

09 

9 

2 

2 

4 

n 



* 

10 

13 

8 

4 

A 

4 

2 

I 

1 

1 

1 


6 

10 

4 

A 

9 

A 

4 

7 

A 

4 

6 

6 

2 

S 

9 

ia 

m 

13 

13 

34 

19 

u 

13 

•19 


112 

m 

m 

19 

2 

2 

2 

2 

2 


AS 

19 

3 


12 

7 

1 


14 

13 

13 

9 

a 


25 

14 
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Table 2.— Instructional topic* reported In 39 industrial art* State curriculum guides of 
22 States, by subject area, according to frequency of reporting, and by grade level: 

1 953-5§=“Coftt!nu#d 

P. ELECT R1CITY AND RADIO (ELECTRONICS)— Continued 


Instructional topic 


I 


Wmwo TBCsmquu— C odUdomI 

SukinQ partlM armim 

• --1 ootmeeUami 

PifttWlt OOGntCuoDi - - - - 

Ottiwil wiring teehnign«R_ 

Ftatantag wife* to wall (lnmil*ted »*4l§ und itsptaO-- . 

8*Ie©i!iii wwnom types of wire*. 

Lacing wires together far panels. 

Kxtsn^titk wdl, Ughtt, iDft appliances.. . 

ShkkUnt MfklQ. 

OracOTF Analysis 

Moostmnnetit of voltage, mm of powtir, etc- - 

ftigpal systems ... . , . 



IMikbop troubles . . - 

Testing mtm _ . .. 

Udog rignal . 

Bepaw Am U rarer or EumntzAt Equipment 


Appliance maintenance 

Bwitehei....... - 

•Dieses outlets 

Reassembling electrical itiaghinsg (fiiMMmum sod 

replacement of wens part*)--- .. 

Automotive CjfetiitJJ 

IX C. maum teat) . 

a.O.-ii.C. motors. 

A p pt k& tfca of mrm it anaiyiti to oieetrtel mmpmmm* 

Trmutonmim . 

wwfito, 

PteMMibUng electrtiml machines.. 

ttiy . . 

BypeliraDous motors 

Barits woupd. 

OquifTel cage induction motor 

Capacitor atari inisoifeft nm 

Bpfit phase start Ikduedoo run. 

UfcbUQg (tncaodesemit, flu oresce n, hm^mm Mum). 
Baiterm charge tad discharge) 


WMmumMWm m aw Kumthucal Dim Bnowimo 
Afnmjkmm m Xumimii. lw«»oi 



Grade level 

7-fH> 

10-11-13 

Number of 


Number of 


State# and 

Numlw*r of 

States and 

Number of 

number of 

time* 

number of 

time# 

guides 

reported 

gulden 

reported 

reporting 


reporting 


topic 


topic 


t 

i 

4 

i 

11 

m 

10 

68 

9 

17 

§ 

IS 

4 

21 

( 5 

14 

4 

14 

8 

48 

2 

8 

a 

4 

1 

1 

i 

1 

1 

1 

, i 

1 

1 

8 





i 

1 

l 

i 

i 

; is 

94 

14 

101 

ii 

m 

11 

83 

5 

8 

4 

6 

j 2 

4 

1 

2 

1 

1 

3 

3 

i 


1 

1 

12 

69 

14 

105 

11 

U 

12 

46 

1 

18 

7 

15 

4 

II 

2 

12 

i 

li 

5 

m 

f 

84 

2 

46 

2 

84 

4 

41 

2 

17 



2 

H 

i 

8 

2 

8 

4 

6 

2 

I 

2 

6 

2 

i 

3 

« 

1 

as 

2 

29 

1 

27 

3 

29 

1 

27 

2 

29 

1 

tr 

8 

80 

1 

27 

3 

82 

1 

10 

1 

it 



1 

2 

11 

45 

14 

28 

• 

82 

9 

68 

8 

88 

« 

m 

S 

» 

S 

22 

8 

38 

7 

26 

4 

12 

3 

7 

i 

i 

S 

7 

l 

i 

8 

6 





« .* 

kL&. 
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INDUSTRIAL ARTS 


Ta £i* <£r~ ,n L n ' C * i ?? al ,oplc * '•PO^ »" 39 Indutfrial art* Stott curriculum •aldei of 
fw^-sS^onSStS af * a ' ° Cep,d,B * to of "POrtln f/ and by 9 ^k iJUh 

D ELECTRICITY AND RADIO (ELECTRONICS) — Continued 


Grade level 


Instructional topic 


7-8-9 


Number of 
States and 
mimtier of 
guttles 
reporting 
topic 


POWEE INSTALLATIONS 
thrww1r?> * prv,cp 


(* wttch <*. texts, plats, outlet*, turns- 
KS*Tn» k 1UI!J. nipples, lock nuU. 

lr/Su^f!’ *^ > *?? i ** ,t • n<1 Jwnpers. condulets) 

K iferihbf <r ’* ld «»J < >»1«. armored rahlc. 

luh, lng, methods of grounding, meth- 
ods of metering, wire mold raceways) 


Experimental and Operational Activities 


Amplifiers 

Detectors. . . 
Transmitting. 
Power supplies. 


OcrtfATmNAt Information 


h f employment In electrical Industrie# . . 
'ISSST™ of standard of living through electrical 


Terminology 

Educational requirements^ 

Imn^c^d^v^* ^ ™ 

Recreational facilities for workers | 

Pay scales | 

Consumer Knowledge | 

J****™- and 01 appliances . . 

name f >lm te information 

Evaluation of design of electrical goods. 

Cost of electrical power ..... 

Ilotne I ighttng requirements 


Health and 8a sett 


Fuses and circuit breakers 

Bale practices to the home 

Underwriter's codes 

Industrial safety 

Treatment of shock 

Circuit testing. 

Making circuit connections 
Handling live wire properly . . . 

Om 1 ^»u d ^ cal Mn ' r ' encte ' 

Flrewfcty 

Grounding. % 

Knowledge tf first aid'll 


Understanding Industry 

Generation (hydroelectric, stem-electric, water wav 
improvements# atomic energy).. . ' f 

Traiumtehai of ajgrtrtgal p*w« ftowon,^;^' 

State reportlng toplo. 


Numlier of 
times ' 
reports 1 


lfrdl-12 


21 

7 

6 

4 

2 

2 

2 

3 


Number erf 
States and 
number of 
guides 
reporting 
topic 


21 

14 


4 

*6 


Number of 
times 
reported 


5 

10 


II 


30 

5 

8 

7 

0 

I 


33 

9 

21 

6 

2 


3* 

40 

16 

10 

6 

2 

2 

2 

1 

6 

3 

2 

2 


& 

34 
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Tobl* 1 — ImtTvctioAal topic* reported In 39 Indmtrlal art* State curriculum guide* of 
St State*, by *ubject ana, according to frequency of reporting, and by grade level: 
1 953-58— Continued 

D. ELECTRICITY AND RADIO (ELECTRONICS)— Continued 


Instructional topic 


Undeestanding Industry - Continued 


TTlatory 

Consumption of electrical power (urban-rural, indus- 
trial).*. , 

Manufacturing plants (equipment and tools, types of 

laboring force) 

Cultural utilization of radio, electricity 

Developments In electricity 


N Arums or Electiucal Phenomena (General) 


Batter t^Mwet, dry) 

General ehaiactertsUei 

Storage batteries 

Transfer of electrons. 

Insulating factors 

Field intensity 

Carrying capacity, circular mill. 


M ague tie 

Electro-magnetic 

Static electricity 

Polarity (magnetism). 
Transformers.. 

Heat 

MeatuiauMt.:::..:.. 

Molecular theory 

Atomic structure 


Cyde 

Power 

Cells 

Polarity (current and voltage). 

ceua! 

Chemical 

Electrolytic 

Phase 

Pieio-eleetrie 

Frequency „ 


N Arums or Rlectekal Phenomena (Electeonk) 

Circuits (radio frequency, oscillator, audio frequency, 
FM and AM, TV) 


Rece ivers (crystal, regenerative, superheterodyne). 
~ ‘ \ (modulation, demodulation, types) 


Detection 

Types of transmitters. 

Federal communications regulations * 

Wave pr ep ar a t ion (ground, Ay) 

Thermionic emtorion (diodes, triodes, ami multigrid 

tubes)... 

i and microphones 



efkno$)m.' 


Grade level 


7-8-0 


10 - 11-12 


Number of 
8tates and 
number of 
guides 
reporting 
topic 

Number of 
times 
reported 

Number of 
States and 
number of 
guides 
reporting 
topic 

Number of 
times 
reported 

1 

3 

4 

4 

A 

11 

8 

22 

4 

7 

4 

8 

2 

5 

A 

8 

1 

1 

3 

7 

1 

1 



12 

4! 

8 

20 

11 

26 

• lfl 

25 

11 

2D 

10 

14 

9 

29 

9 

29 

9 

13 

13 

20 

8 

36 

8 

36 

8 

25 

•13 

34 

8 

15 

10 

22 

7 

18 

8 

18 

6 

36 

7 

33 

6 

32 

3 

19 

6 

23 

5 

14 

6 

13 

8 

16 

6 

10 

8 

18 

6 

9 

9 

22 

5 

10 

8 

22 

4 

8 

5 

7 

4 

6 

1 

1 

4 

5 

3 

5 

4 

4 

8 

7 

3 

4 

5 

7 

2 

5 

3 

3 

2 

3 

2 

2 

2 

2 

4 

4 

2 

2 

3 

4 

1 

1! 

1 

1 

1 

1 

4 

4 

1 

I 

( 

6 



1 

1 



4 

13 

6 

38 

8 

73 

3 

8 

5 

6 

3 

5 

4 

6 

3 

3 

7 

7 

2 

6 

2 

6 

2 

6 

7 

12 

2 

2 

8 

20 

2 

3 

8 

22 

1 

l 

4 

11 

I 

1 

4 

4 

1 

1 

3 

3 



1 

2 


• U States reported topic. 
•12 reported topic. 
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INDUSTRIAL ARTS 


f ° piC * ~ po !2 d ,n 39 indmhiol art. S»of curriculum g«ld«, of 
iJssSs-iilsiSS accontlnt *° f^9»»«cy of reporting, and by grad* l«v«ii 


D. ELECTRICITY AND RADIO (ELECTRONICS) — Continued 



Orwde level 

Instructional topic 

7^8 9 

* 

11-12 

Number o 

( 

Number o 

r 



States anc 

1 Number o 

f States and 

t Nurnl**r of 


number oi 

r times 

number oi 

> times 


guides 

reported 

guides 

reported 


reporting 


re porting 

— 

topic 


topic 


i v 

t 

1 

4 

6 

Tint* op Cucurrs 





Parallel 

Series 

9 

16 

to 

17 

Control — 

9 

16 

* 10 

16 

Series-parallel 

4 

6 

6 

11 

Vacuum lobe 

i J 

4 

2 

2 

Rectifiers and power supplies. 
Resistance 

1 1 

j 1 

2 

1 

6 

2 

8 

4 

Photo electric 

1 

2 

2 

Tuned 



1 

a 

Meascbing Devices (Theoby) 



I 

i 

Voltmeter 



11 


Kilowatt hour uetcr . 

10 

16 

17 

22 

Ammeter 

9 

8 

18 

Wattmeter... 

9 

14 

11 

20 

Ohmmeter 

4 

11 

0 

13 

Continuity dsvkea.. . . 

4 

6 

6 

9 

Tube (cater 

Pboto-eleetrio mater. 

3 

2 

6 

3 

1 

2 

1 

2 

Hydrometer — 

2 

2 

a 

a 

Sifnnl generator... 

2 

2 

2 

2 

Oscilloscope 

...... 



2 

a 

Multimeter 



3 

2 

— ■ • • 





l 

1 

Manutactube and Procube mint or Matebials 





Wire 





T MS^^ ) pta * lc ’ oouon - ml< *- 

Holder 

4 

a 

6 

12 

4 

8 

Nlchrome • 

2 

a 

1 

1 

Aluminum 

2 

2 

a 

6 

Cable* j 

2 

2 

3 

a 

Coaxial 

2 

2 

a 

a 

Hardware 

1 

1 

1 

2 

2 

§pedal materials 

1 

1 

1 

Components 



a 

7 

Copper ! 





2 

4 

Industrial ino Mbdital A rrucs now or Basic 



i 

1 

Electrical PBiKcm.Es 





Control circuits 

Induction heatinf .... 

1 

8 

6 

14 

Oeneral proeessinB 

1 

1 

1 

1 

1 

Mathematics 



Arithmetic 





Electronic formulas. 
Advanced mathematics 

2 

1 

2 

1 

2 

1 

17 

17 

Scientific Understandings 



I 

2 

Chemistry 

3 

10 

y 

ia 

10 

'• 9 States reported topic. 

I 

10 

1 
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Table S. — Instructional topics reported In 39 Industrial arts State curriculum guides of 
ft States, by subject area, according to frequency of reporting, and by grade level: 
1 953-58 — Continued 


D. ELECTRICITY AND RADIO (ELECT R0NIC8)— Continued 





Grade level 




7*9 

10-11 12 


Instructional topic 

Number of 
States and 
numl**r of 
guides 
reporting 
topic 

Number of 
times 
reported 

Number of 
Hl&tes and 
number of 
gu kies 
re|M»rttng 
topic 

Number of 
times 
reported 


i 

1 

t 

t 

i 

* ! 

4 

1 


Rotatino Equipment 





Motors, ... . 


7 

16 

I! 

73 

Generators 

4 

A 

8 

31 


RECREATIONAL AsrECTfl 




Amateur radio. 
Hobbles 


2 

2 

3 

4 

! 

1 

1 

2 

3 

5 


E. GRAPHIC ARTS 


Reus? Peintwo 


Printing (letterpress) 

Principles of )ob layout and design — 
Hand composing 


Imposing. 

Plata making (line cut?., halftones, stereotypes, electros, 
linoleum and wood blocks, rubber stamps, plastic 

plates) 

Proofing 

Making the layout or design 

History of printing 

Inks and ink ma n ufa ctu re 

Hie glgnifteanee cl relief printing as a means of com* 
nmmcatkm in the development of our dvtHfatkm — 

Type, designing mid the manufacture of type 

Machinal of the printing industry 

Careers in printing 

Techniques of composition (by hand or machine) 

Kinds and mb of various spacing materials 

Kinds and styles of type identification 

Power press procedures and types 


Taking and reading proof. 
Measuring type matter 


Typee of relief cute. 

Operating vartops types of relief 

Clean and care tor equipment — 

Plan a procedure job ticket... . .. 

Use of btoekprintmg today. 

Type case layouts 

Type and appreciation of block printing methods 

Safety in the printing shop 

The mtordopondeiioe of graphic arts Industries 

Manufacture of linoleum 

Techniques of imposition, 

Types of proof presses and their application 

Hand ling Ijn,.. 

A vocational rtiinfMlitiri 

H ow o ur daily newspapers, 'magazines, textbooks are 

the pMfl^'fettinc a good’ im pres- 


Use of 


g nn«.M>. prin ter. 

Ur* of rabbrrpteternld ^ atempr tat printing. 
, tectawg,, «nd ww frontier* tat prii 



r 


88 

8 

47 

7 

Ml 

8 

25 

8 

41 

7 

82 

8 

118 

7 

28 

7 

50 

6 

27 

7 

57 

8 

24 

6 

20 

8 

15 

5 

18 

8 

15 

8 

38 

8 

8 

5 

14 

8 

7 

5 

8 

8 

8 

8 

to 

6 

12 

5 

15 

8 

7 

5 

12 

8 

m 

4 

53 

8 


4 

22 

8 

19 

4 

19 

8 

19 

8 

28 

8 

17 

5 

17 

8 

14* 

4 

17 

8 

i 

4 

12 

8 

5 

3 

3 

4 

14 

8 

46 

4 

8 

4 

8 

4 

A 

4 

8 

4 

U 

4 

14 

4 

8 

4 

8 

3 

t 

6 

18 

3 

3 

2 

2 

3 

3 

3 

3 

3 

31 

3 

41 

3 

4 

3 

3 

3 

3 

3 

4 

t 

3 

3 

4 

3 

3 

1 

1 

3 

13 

3 

37 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

i 

3 

3 

19 

i 

1 

$ 

14 

i 

3 

I 

3 

l 

1 

1 

3 
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INDUSTRIAL ARTS 


l0 M ^ M KE! l / OPi ” np °^ ** h,dw * rial ^ S»oN curriculum ,uid« of 
1953 *5?* Z.mH3 a, * a ' fo of repotting, and by grade level: 

E. ORAPHIC A RTS — Continued 


IiiNtrurtiontti topu- 


( irude level 


: *- 9 


10-11 12 


Number of j 
States and . 
nunilier of j 
guides 
reporting 
topic 


Rcuef Printing Continued 

History of type case layouts 

Factor? to consider when buying printed materials 

Cure for equipment 

Printing halftones and other relief cuts. * ’ / . 

Human relationships and labor management problems. 
Sources of raw materials in printing 
Estimating coats 


Stencil Punting (8il* Screen. Mimeckhupiiing 
aksooraput) 

Preparing and applying stencil (mimeograph. silk _ 
paper photographic stencils, painting, duplicating) 
Prepare and apply printing, painting, duplicating, spray - 


Care for tools and equipment.. 
Making the design or layout. . . 
s of silk 


Various uses of silk screen printing, such ' ids/ ii* . 

ers, and names on Industrial products 

Principles of design for silk screen work 

A pro«2S e ^ tm§ mAnl * ) ft r *P il or duplicating 

Methods of making diigng... 

Adaptability of silk 


Flocking (silk soreen) 

M«£T„/bKlr^‘;‘ :: :: 

JSsm» , ai2^EEE: ;; ' 

Appropriate techniques to applying paint with the 
silk screen squeegee 


kin . di ,£ p * lnt *» ^^VhYiwi 

Principles of silk screen printing 
Moltl-eotor printing. 


Typeset stencils used on silk screen printing. 
Flocking and heading find their uses 

Flocking techniques 

Construction of frames 

Operating a stencil duplicating machine." * 


Booebdcdino 


Jog and fold paper. 
8ewtng the book... 


Repair a book *'*’ 


i and bookbinding. 


gtorotaf the project or probtom/ 

w«^.K5rs* ,u, *“ 
jsxr b ” k, ““ 

Coro and 

EaiMitlal tool* and equipment.... 

Oereer opportunities.. 


Technics! ton* need 

Ho» hooka are told 


Numlier of 
times 
reported 


Numlier of 
States and 
number of 
guides 
reporting 
topic 


1 ! 
& ! 

2 i 

1 I 

2 f 


Number of 
times 
reported 


4 

10 

7 

ft 

17 


51 

; 7 

51 

n 

4 

13 

10 

5 

10 

5 

3 

4 

12 

3 

7 

IS 

1 

7 

2 

2 

4 

4 

1 

2 

I 

2 

3 

2 

2 

4 

I 

1 

1 

4 



2 

i 

2 

1 

3 

2 

10 

2 

12 

9 

2 

10 

4 

2 

6 

4 

2 

ft 

2 

2 

ft 


I 

2 


I 

3 


1 

2 


1 

2 


1 

1 

12 

4 

10 

H 

3 

4 

li 

3 

6 

7 

2 

7 

5 

1 

1 

2 

1 

1 

3 

| 

1 

3 



2 

1 

1 

2 



4 



2 

1 

i 

2 

1 

t 

l 

1 

i 

1 

1 

i 

1 



1 



1 . 

1 , 



— 
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Toblt t. — Inttrvctibnal topic* reported in 39 Indvttrlal art* State curriculum guide* of 
M State*, by tubject area, according to frequency of reporting, and by grade leyeli 
1953-58— Continued 

E. OKAPHIO ARTS-Coattn.icri 


tirade level 


Instructional topic 


Book B1M>! no Continued 

Book design . . _ . . 

Folding techniques. . . 

Types of adtesivee used. ... 

Stitching end stapling procedure# ... 

Types of tools end materials 

Suitable glues and paste..,. 

Kinds ot sewing 

Lettering or decorating 

Pants and PaPERM A*tNG 

Papertnaklng In Industry 

Selecting \ t suitable for specific u am 

Classification of tnotiern papers and their uses 

Cutting and packing. 

Figure pa< stock 

Ix>oatk>n of the papermaking Industry 

Making the paper (draining, fixing, rolling) . 

Obtaining the raw materials and making the pulp . . . 

Fold paper property 

Mixing coloring and special Ingredients into the pulp . 
Standard finishes, weights, sixes, and packaged units 

of paper . .. 

Trpk of paper and how to select them 

Identify types of paper. 


Marbefitt paper. 

Figure and cutting paper 

Correct use of paper cutter 

Selecting and mixing pulp ingredients. 
History of papennaking 


The making of papyrus. . . 

Loaing and pmpmaking industries 

Paper storage 

Postal regulations 

Paper merchandising 


Photographic Processes (Photography, Photo- 
copying, Photostating, Dcpucatino and Repro- 
duction, OXAUD PRINTING, BLUEPRINTING) 

Printing and developing the copy print, enlargement, 

slide, oxalid, blueprint, plate or roaster 

Adjusting the camera or instrument and taking the pic- 
ture or making the copy 

Developing the film and touching ui> the negative 

Selecting and/or preparing the subject to be photo 

graphed or copied 

Selecting and mixing appropriate developers, fixers, and 

their agents 

Composition... ; 

Mount pictures 

Construct a pinhole camera. 


Uses sad importance of photography, photocopying, 

tnd photostating hi graphic arts and everyday life 

Important types of cameras available today 


Understanding and choosing the camera or instrument 
most suitable few the type of photography or copy 

work to he don# 

Principles of photography 

Selecting tbs appropriate film or plates for the purpose... 


7 

10 11-12 

Nil m ) xt of 

! 

Numlxr of 


States and 

\'timlx»r of 

States ami 

Nuralwr of 

I nunitxT of 

times 

nuratxT of 

times 

| guide* 

reported 

guides 

reported 

j reporting 


reporting 


topic 


topic 


3 

t 

4 
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1 
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J 

1 

4 

I 

1 

I 

1 

1 

2 

1 

4 

1 

1 

1 

1 

1 

2 

6 
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4 

A 

A 

4 

4 

4 
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2 1 

1 2 
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4 

3 
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1 ] 
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14 
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A 
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4 

A 
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3 

4 
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3 
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*%!? f * P ?^ d in 39 M*M t «* Slot* cnMcvlw* 9 »ld« 0 f 

1 95^8^onttt ' ° CCOfd,B * 10 MM€ " Cy of r * port,n «' b * •««*• Itvd. 


R. ORAPHIC ARTS -Continued 


I ns Iru oil on a] topic 


PHOTOOtAMUC PlOCM&tS (PHOTWRAftlY. PhOTO- 
corTiMo, Photostating, Duplicating and Kti 
DUCTION, OlAUD PRINTING, BLUEPRINTING) Coo. 

C homing the paper with the most appropriate contrast 

and finish 

Meters and their uses 

BUDllng or stitching 


tirade level 


7-641 


Number of 
States and 
number of 
guides 
reporting 
topic 


Techniques of enlarging. . 
Photography by artificial 
Color in photography 


Light. 


Principles of photographic display 
Touch up methods and their u 
Method of making blueprints 
Photography as a hobby. . 

Principle parts of a camera 

Light sensitive chemicals 

History of picture making 

Make multiple reproductions 

Uses and importance of blueprints and oral id printing . 
Career possibilities in photographic industries 
Photography in science, medicine, industry 

Toning processes 

TVhnlque of oopy photography and photocopy work 
r mars and their uses 

Lens system 


Duplicating (Spirit, Hectograph) 


Preparing the master oopy. 
iing 1 * 

img the design and/or layout 
Uses and advantages of duplicating methods'’ 


Duplicating and reproduction’ 


O^^machin^y bectofraph and *Pirlt dupilrator. 


Reproduce a drawing 

Cost of duplicating by a variety of methods’ 

Types of characteristics of duplicating machines’ ’ ’ 
Methods of preparing the master 

c£r^ p ofpt^ 


Lithographic Ovtset Printing 


Making the plates (direct image and photographic proo- 

Printing'or duplliting.” ! 7 ’ 7 ’ 7 7 7 ’ ” ~ 

Uses and importance of lithographic printing 

Composing and printed matter 

Making the layout and art work 

Clean and care for equipment 

Kinds pfplatee used. Individual advantages, uses 

Md ttt historical and present day to- 

Lithograi 


ithographic chemistry 

Careejgin Uthographic printing and dupii’eatinf 

Bensituing, printing, and etching offset line plates 
TechnlqMofoomposing by means of the vadtype and 
the photo*oompodng mmhin* ^ 

Methods and techniques of placing the iinige’oG ‘the 
plait by direct image processes 7^. 

Operating offset duplicators and the large offset proc- 
_ owally fount! n the printing industry 
Theory of the offset pre»_.;7-...IT. ™ 111111111 


Number of 
times 
rej)orUHl 


10- II- 12 


Number of 
States and 
number of 
guiiies 
reporting 
topic 


Number of 
times 
reported 


3 

1 

11 

I 

1 

3 

3 
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Tablt S. — Instructional topics repotted in 39 industrial arts State curriculum guides of 
19 States, bv subject area, according to frequency of reporting, and by grade level: 
1 953-58 — Continued 


E GRAPHIC ARTS Continued 


Grade level 


Instruct ional topic 




Number of 
Stales And 
num Iter of ' 
guides j 
i reporting * 
I topic 


Numlier of 
times 
reported 


Kill 12 


N um l ter of ; 
St^'e* and 1 
numlier of 
iruidcji 
reporting 
topic 


Numlier of 
times 
tv|*»rted 


Etchim. ami Oravvre Printino (Intaouo) 

Miking the plate tdrypnlnt, acid etching, engraving, ! 

photOfTAphlr proa*s*i) . - - 

Printing (etching* photogravure, rotogravure) ... . ’ 

Making the layout and/or design 

Importance of intaglio methods (etching, drypoint, en- 
graving. photogravure, rotogravure) 

Type* of intaglio printing 

Industrial use of intaglio printing 

The tochniaue of photoengraving 

Care for tools and equipment 

Sharpen tools 

Career opportunities . . 

Method* and male rials for etching ami engraving 

Kinds of plates used and their preparation* 

Style* of presses and their operation 1 

Selecting and preparing the paper for etching 

Engraving tools and their care 

Photographic methods of preparing plates. J 

I 

Ik* 

t’se ink properly. ..... 

Mix colors . . 

Select colored inks . 

Types of ink 

Color principles and mixing of inks 

History of ink making 


S 

f 


Bicycles 

Safety procedure* 

Disassemble, service, and dean parts 

Replace parts 

Bearings 

Gear ratios, chain &nd pulley drives _ 
Lubrication 


Small Gasoline Motors 


Disassemble, service and clean parts 

Teat and adjust parts 

History and development 

Assemble motor 


A cto Mechanics 

Safety precautions 

Remove, repair, and replace tubes 

Check lighting circuit 

Test and care for battery 

Clean and adjust carburetor 

Check and refill crankcase 

Check and clean spark plugs 

Inspect and repair fuel and vacuum pumps 

Check generator circuit 

Inspect and adjust differential and transmission 


14 

4 

4 


3 

4 

3 

ft 

3 

1 3 

4 

7 

2 

! 3 

1 2 

4 

1 

I 2 



1 

! i 

| 


POWER ! 

M ECU A NICK 

f 

- . .. _ 

3 

8 

i 

N 

I 

4ft 

1 

45 

1 

10 

1 i 

1 10 

1 

3 
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3 
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1 

l 

I 1 

1 

1 

1 i 

1 

2 

ft 

2 

ft 
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3 

1 

3 

1 

3 



1 

1 

1 

| 

2 

i 

i 

6 

1 ; 

«.! 

; i 

7 ; 

6! 

6 

34 

7 

34 

3 

24 

6 

20 

5 

18 

6 

21 

5 

16 

6 

18 

5 

16 

6 

17 

ft 

12 

6 

13 

ft 

12 

6 

1ft 

ft 

It 

6 

13 

5 

11 

6 

1ft 
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INDUSTRIAL ARTS 


T °tff>?'T7 l *y wcW ?? ql . t0p,q r *P° rt * d ,n 39 arts Stat* curriculum ,u!de, of 

*'‘«8^^Hnu«d ar *°' aCCOr<Hn, to frw »“*" c y of "PorHiif, and by fradn Itvnl; 


1953 - 


F. TRANSPORTATION AND POWER MECHANICS- ConRniieU 

i 

| Grade level 


Instructional topic 


1 


j 10-11-12 


i Number of 
; 8 totes and 
j number of i 
! guides 
: reporting | 
j topic i 


Number of 
times 
reported 


I 


Number of 
States and 
number of 
guides 
reporting 
topic 


4 


Number of 
times 
reported 


i 


Auto M kciia nics Continued 


Adjust valve lash * 

Adjust hydraulic brakes ^ ‘ ^ 

Check ignition and paints 

Realign and adjust clutch .... 

Adjust wheel bearing 

Check ignition coll 

Clean and repair cooling system 

Lubricate automobile * 

Preventive maintenance 

Adjust headlights and others 

Clean and repair gas line 

Retouch damaged finish 

Recondition valves 

Adjust bearings _ 

Adjust mechanical brakes 

Clean and repair commutator. 

1 nspect and repair steering gear 

Chock condenser 

Make and install gaskets 

Traffic laws 

Wash and polish ear 

Occupational Information 

Inspect and realign brakes 1 . 

Clean and repair upholstery 

Ret ignition timing 

Remove, repair and replace whee’b drums ’ and axles 

Inspect and repair starter 

Check ignition circuit 

Clean and inspect power plant 

Check and repair pumps 

Use electrical instruments . . ^ . 

Recondition and inspect universal 

Remove minor dents 

Set valve timing 

Align wheels 

Remove bearing and gears .... . 

Driver training \ 

History and development 

Inspect springs and shock absorbers. 

Inspect mufflers and tailpipes 

Insurance aud license 

Replace bearing 

Check starting circuit 

Install rings. 

Pour and scrape bearing 

Trailers and trucks _ 

Trouble shooting 

Manufacture of automotive parts 
Role of automobile In modern living 

Purchasing 

General servicing 

Clean and rennlr gas tank_ 

Clean and adjust Ignition 

Install valves ... 

Inspect frames 

Measurements 

Use band reamer. . \ 


A 

A 

A 

5 

ft 

A 
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4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 
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J 
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3 
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2 
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2 

2 
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7 
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ft 

id 

15 

1ft 

1ft 

7 

7 

ft 

ft 

ft 

ft 

ft 
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19 

13 

10 

7 

0 

6 

ft 

ft 

ft 

ft 

4 

4 

4 

3 

3 

3 
31 
15 

9 

ft 
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3 
2 
2 
2 
2 

lft 

10 

9 

7 

2 

2 # 

I 

1 

1 
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ft 

• 

ft 

ft 

5 

ft 

ft 

ft 

4 

ft 
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ft 

ft 

4 

4 

21 

ft 

A 

3 

4 

3 

4 
4 
4 

3 

4 
3 

3 

4 
4 
4 

9 

4 

3 

3 

2 

3 

3 

2 

3 

3 

2 

3 

2 

2 

1 

2 

2 

2 

2 

1 

1 

2 

1 
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12 
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10 
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6 
ft 
ft 
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28 

21 

13 

12 

9 
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7 

7 

ft 
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4 

a 

a 

31 
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11 

11 

8 
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Table 8. — insiwtfimial topics repotted in 39 indeitrial arts State curriculum jvidti of 
38 State*, by subject area, accord) nj to frequency of reportins, and by erode levels 
1 9S 3~5t— Continued 

r. TRANSPORTATION AN!) POWER MECHANICS -Continued 


tirade level 


Instructional topic 


AF.ROXAtlTICfl %Nf) KEMmVHAMKM 


Drafting and design . 

Parts of pUtti© 

Modal construction 
Application uf principle* 

Aerodynamic# 

Aviation fundament.! Is 
Civil air . 

History of night. 

Human flight factor# 
Meteorology*. .. 

Power plant# 

0«ii|Mitloa»! data. E 


M ECMANh’M, DYNAMIC*, AN'I> POWER 

Applying and Investigating sdemiftc principle 

Miking models 

Dower scefwrraling system* .. 

Opemtlng ©-qiilpment — 

Maintenance and repair . . . 

Testing cifcylti and unit#.. 

History and development . 

Principles. 


Teitnlrmiofy 

Economic factors .. 
Modal impllontioii* 
Occupational data. . 
Safety.., ..... 


Dimki. Power 


Blasting and o|**ratin§? 
Testing. . . 

Maintenance 


DkhIc.mno 

Create a design ........ 

Make suit read a working drawing . . . 

Working ohiirecterfcitlcs of plastlca that ancct <te#lgn 

Eteinetfw of good design . . . 

Types 0 I tin&h that affect design 

Types of assembly that affect design . 

PLANKIMO 

Making an organised plan of uroewiur©... 

Making a Mil of material* 


Layout amio Mausimixu 

Making a layout on raafted or tutmariml plastic.. 

Layout with a punch or punch holes - 

Usfalff rtiici anq ImtrufikrnU to mengutw 

Devnoplng and/«nalrtiig a template or pattern 

flyout with * template .. — 

ClMige a line... 


- 

— 

— - - — 

. 

7-8-9 

10-11-12 

j NTimtwr of ! 

Numlwr of 

1 

1 8 tale* and 

Number of 

States and 

Number of 

! number of 

| limes 

number of 

time# 

] fukJe# 

j reported 

! guide# 

reported 

1 reporting 

I 

reporting 


1 topic 

i 

! topic 


! * 

1 " 

i 8 

j 

4 

1 

1 

1 
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1 

4 

1 

1 

i » 

1 

| l 

14 

2 

17 

1 

i 7 

1 

7 
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3 

2 
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1 < 

2 

18 

l 

! I 
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[ l 
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1 2 

2 

a 

: 1 

l 

1 

1 

1 

1 7 

1 

7 

i 1 

j ‘1 

1 

2 

1 

1 

1 1 

i 

i 

i 

! 1 

| 

51 

1 

t 

51 


16 

1 

16 

S l 

12 

i 

12 

, 1 
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1 

21 

1 

81 

1 

11 

! 1 

1 I 

i 1 ' 

1 
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i 1 

12 

l 
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! 1 
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1 

ft 

1 

5 
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ft 

1 

5 

l 
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1 

! 3 
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1 I 
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T °M*iiI ,n k nK:M 2?^L ,op,C * r * port ? d in » Industrial art, Slat, curriculum ,„|d«, *1 


O. PLA8TIC8 -Continued 


Ornde level 


7 * v 


Instructional topic 


Number of 
States and 
number of 
guides 
reporting 


Cutting 

Copying saw and Jeweler’s saw 

Hand drill 

Hg saw, hand »w. and metal cutting circular saw 
Back mw and hack saw 


Electric hand drill, drill press, and lathe 
Planing and Joining edges . .. 

Thread by machine. 

Heating and stamping 

Tin snips and scissors 


8HAPING 

Using heat to shape with Jigs and fixtures 

t sing heat to shape by hand 

Make a form for tending 

Form by pressure 

Grinding 


Casting 


Pouring into molds 

Make a mold 

Injection into molds . 


Smoothing 


Using abrasive materials 
Filing and scraping. . 


Assembling 

Solvents and cements 

Self tapping, drive screws, or rivets 

Attach fittings 

Machine screws 

With Joints 

Heat and pleasure 

Make forms tor cementing 


Machine huffing. 
Hard polishing... 
Clean plastics ... 


Carving 

Engraving 

Dye 

Novelty lacquers. 

Inlay 

Overlay 

Cold dip colors 

Hot water colors . 

Etching 

Laminating 

Frosting. 

Imbedding 

Apply filler 

Applying decals 


Finishing 


Decorating 


Number of 
times 
reported 


13 ! 
II 

2 I' 

!> 


10 - 11-12 


IM 

23 

13 

13 

21 

12 

I 

1 


24 ) 

21 | 


13 

13 

7 

6 

3 
6 
5 
* 

4 
3 
2 

I 


Number of 
8tates and 
number of 
guides 
reporting 
topic 


1«! 

v 

10 

9 

n 

H 

2 

1 

1 


Number o 
times 
reported 


f 


11 

20 

13 

II 

17 

13 

2 

1 

1 


12 

II 

2 

I 


19 

17 


12 

H 

6 

6 

14 

2 

I 


12 

5 

2 


14 

9 

6 

4 

6 

4 
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2 
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1 

3 

2 
2 
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T«We R.^M»nKrtoi»al fop,e * r *P° rt,<J I" 39 Industrial arts Statu curriculum guides of 
1W3H— C H uud 0, * 0, oceo ”® n * ,0 frequency of reporting, and by grade leveli 

O. PI,A8TIC8 Continued 


Grade level 


Instructional topic 


7-MI 

10-11-12 

Number of 
States and 

Number of 

Number of 
States and 

Number of 

number of 

times 

number of 

times 

guides 

reported 

guides 

reported 

reporting 

topic 


reporting 

topic 


I 


D icon ATI NC, -Continued 


Sandblasting 

Embossing 

Silk screen. 

Ciold leaf 


Trees or Plastic M aterial 

Natural _ 

Thermosetting . . ...... 

Thermoplastics 

Research and development in plastics 

Sources of materials i 

Manufacture or Plastic Materials 

Production of sheets, shapes, rods, tulies, and molded | 

plastic objects 

Cost of plastics j 

Characteristics or Plastics 

History of plastics 

Properties of different plastic materials 

Common kinds and shapes of plastics j 

Comparison of working qualities 

Use or Plastics 

Use of plastics in home construction, appliances, per- 
sonal accessories, house waftes, automobiles, airplanes. 

Ilow to select plastic products 

How and where plastics are purchased 

Occupational Information 

Job opportunities , . j 

Types of Jobs .1 

Fields of plastic occupations ! 

Wages and working conditions ... \ 

Number and kinds of workers j 

Kinds of manufacturing concerns . J 

Home Woreshop Information 

Selection and use of tools and machines . 

Hobby or avocational activities 

Layout 

Horae repair j 

Ttpes op Tools and Equipment 


t 

t 

4 

ft 

1 

I 
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1 

1 1 

i 

i 

1 

I 1 
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1 

I 1 
i ! 

! ! 

1 

1 

l i 
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1 1 

8 

10 

8 

[ 
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0 

12 

6 

6 

8 

10 

6 

6 

ft 

7 

ft 

7 

4 

4 ; 

I 

; 2 

2 

10 

I 

n 

1 

7 

7 

4 

4 ; 

1 

4 

4 

11 

1 

12 1 

j 8 

! 8 

11 

17 ! 

9 

14 

11 

Ift | 

i 8 | 

1 8 

8 

10 

8 ! 

9 

12 

20 

9 

13 

2 

3 

1 : 

1 

2 

2 

2 

1 

! 3 

! 

7 

7 

i 
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7 ! 
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7 

4 

4 

5 i 

ft 

3 

3 

4 : 

4 

3 

3 

4 i 

4 

2 

2 

3 ! 

3 

2 

2 

3 

3 

4 

8 i 

3 

ft 

3 

ft ! 

2 


1 

l 

1 

1 

1 

I i 

1 

1 


Metal fittings 

Cement and cement dyes 

Abrasive materials. . . . . , 

Methods of decorating 

Speeds and feeds 

Hand tools 

Rending nuts 

Making, bending ami forming equipment 

Casting 

Principles ami practices of machine tool utilisation. . 


8 

8 

8 

6 

5 

4 

5 
2 
2 


12 

13 

7 
13 

5 

18 

3 

3 

8 

4 
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5 
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2 
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ft 

10 

ft 

13 
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3 
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4 





32 


INDUSTRIAL ART8 


Tq ^i? < ? T~ l n y rwcrt ?** 01 , ®P 4 « r *port 0 d in 39 indwttrial art* Slot* curriculum .uirl... „l 

—"»•» « ‘"i— » <* str; A j! 

0 PLA8TIC8- -ContlnuH ' 


Instructional topic 


tlriMic level 


7 H-ti 


UM1-I2 


Number of 
States and I 
number of | 
iruides ! 
importing j 
topic ; 


v . . | Number of! 

Number of! States and I 
times number of | 


reported 


guides 

re|»orting 

topic 


Number of 
times 
reported 


Types of Tools and fwnrMtvT Continued 

Types of joints. 

Speeds and fmU 
Lubricants and coolants 
Principles of layouts 

Cabe asd Safety in Plastics 

Sale prwttluns of operation of tools un.l tmu hinm 
t ary anil maintrtianrr of tools, machine* ami suulit. 
inent ' 

8tmge and handllnf of mipplies and inflammable mate 

rials 

Shop rules and regulations . 


Inferences Derived From Hie Anolysis 

Tiio following inferences apply in general to the overall study and 
not to any specific guide; they reflect apparent tendencies of the group 
of curriculum guides as a whole. These statements are drawn both 
from the data and from observations as the analysis proceeded. 

1 In some of the industrial arts areas considered in this studv there 
appeared to be no consistent pattern of content materials whirl, 
indicated a well-defined scope of subject matter. 

2. There was little evidence that the instructional content of the 
curriculum guides reflected a developmental sequence of subject mat- 
ter This was particularly noticeable in the guides for junior huh 
and senior high school levels. . * 

3. Several of the States are faced with a complexity of organization 
of industrial arts laboratories which makes successful organization G f 
» curriculum extremely difficult. An cxumplc would bo attempts to 
consolidate content so Hint it could be used in general shops, unit 
shops, home mechanics, and farm shops. 

4. An examination of the curriculum guides reveals very little agree- 
ment as to the grade placement of particular content or the activ- 
ities that are appropriate to it. 

5. There appeared to be a tendency for groups of contiguous States 
to develop guides which were similar in organization and content, 
although not publisher! at the same time. 


AN ANALYSIS OF 39 CURRICULUM GUIDES 


33 


6. The curriculum guides of several States nonadjaceut to each 
other had considerable resemblance as to organization and content 
recommendations. 

7. A number of the guides utilized the same basic content as that 
presented in the bulletin, A Quid e to Improving Instruction in In- 
dustrial Arts. The 1945 ami the 1953 editions of this publication 
apparently were of assistance. 

8. It appeared that many of the State publications were developed 
by an “analysis approach”; however, the content seemed to l>e judg- 
mental in nature with a prevorational-type emphasis. 

9. The common organizational format, involved operational skills 
and information to be learned. The latter was of a general related 
type, general technical, or guidance information. 

10. There appeared to be no general. attempt to direct the content 
' of the guides toward a pupil-centered, a socially oriented, or a problem 

based approach to curriculum building. 

11. There was considerable difference between the apparent direc- 
tion of some of the stated objectives and the companion content 
organization. The differences existed between behaviorally stated 
objectives and content set forth in a prevocational aura. 

12. The content analysis revealed few significant attempts toward ' 
the promotion of methodology involving group activities, problem- 
solving, experimentation, research, and the like. 

13. In almost every instance the content suggested was ordered 
about the nature of a material, such as, wood, metal, etc., and its 
manufacture or processing. 

14. The significant differences which tended to exist among the 
various guides weie few in number. There seemed to be few regional 
characteristics that were unique to certain areas of the Nation. 
Exceptions to this were such as an emphasis upon leatherrraft in the 
Western United States or the inclusion of farm shops in agricultural 
areas. 


t 


! 
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Chapter II Content Preientation, Patterns of Organiza- 
tion, and Main Elements 

CHAPTER II i s devoted to t)lc sccoiMlttr, purpose of this stu.lv 

I 7 . cpsvzs jxsasr r 

in the 39 State curriculum guides 

, ;„t,r 

uther than that reported in the 39 guides. A complete list of the ■<,!!" 
curnculuin guides used in tliis study is given in the bibliography' 

P T„ V.wrtS oi bo» the io ihycttooqj content h prerentrel 

P«H«n fot tadZiol oT ^ of His Slots regonlsotiomd 

Because of the nature of the analysis reported in Chanter ! the 

™ ”J hich the instructional content is prerented in the eu ! 
nculum guides was not apparent. Therefore, to show this several 
examples of subject areas were selected from the guides with a brief 
descnpt,.,, explaining specific details , Ism, the format or p^n..^ 

O 'lT nPll , 0,IS ° f tlw 10 ““'“pies provide some details about the 

nm 'i!lcI° 0W " ’ n '’7“'"''“* “*'• instructional content. The out! no 

: d ; ! he T n " thi ? kh « • h * t *»» inf the develop 

ment of the instructional material. The subject areas represented 

are drawing and planning, woodworking, metalworking, eKririre 
and radio (electronics), graphic arts, transportation and power me 
chames, and plastics. Two illustration, of how State, p^", T. 
content are shown for the subject area of woodworking^ 
illustration, for the .object are. of electricity and radte felectrontaJT 
There additional examples from the guides graphically present the 
different forms used even in the same subject arra ' -nTT • 

taTlTiJT >elMt<Kl * re "° l “f nd sd to be complete, but only re al?” 

~ in ,he 

84 * 
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Preceding each example is a summary of the State organizational 
pattern for industrial arts. This provides a more comprehensive 
setting so as to understand the content presentation better. The 39 
curriculum guides were analyzed for data revealing, for example, the 
number and length of periods per day, the number of weeks recom- 
mended in each of tiu^ subject areas, and the general organizational 
pla^few - patient. 'Not all the 39 guides contained this information. 
FdOTki^jple, the curriculum guides from Pennsylvania and Minne- 
aotaTciuring the period of the analysis (1953-58), did not report their 
complete State organizational patterns again, but referred to bulletins 
which were published at an earlier dale which contained this infor- 
mation; therefore, the summary of the State organizational patterns 
for the examples selected is not to be considered complete because of 
t he delimitations imposed on the study. 

CALIFORNIA 

California industrial arts courses are arranged in four levels. levels 

I and II are designated for the junior high school and Levels III and 
IV for the senior high school. The first level contains the beginning 

courses and they are of a broad exploratory nature. The other levels 

give students greater depth of understanding in the industrial arts as 
they progress during their years in school. 

Two to four semesters in grades 7 and 8 are used for the exploratory , 
Level I, courses. This provides 5 to 10 weeks of instruction in 
exploratory courses covering subject areas in planning and drawing, 
woodwork, general metal, electricity, handicrafts, and graphic arts. 
Any remaining time in the eighth grade and all the time in the ninth 
grade in industrial arts is elective. 

I^evel II contains what is called the basic courses. This level of 
courses covers the areas of planning and drafting, js^dwork, general 
metal, electricity, handicrafts, graphic arts, anffjQte^comprehensive 
general shop. In the basic I^evel II courses, the student elects the 
industrial arts subject area of his choice. However, when a student 
has completed 2 semesters beyond a Ivevel I course, in any one area, 
it is recommended that he elect some other industrial arts subject 
area. 

The course of instruction for the senior high school level, grades 
10-12, is arranged in two levels, III and IV. Level III contains 
intermediate elective courses for grades 10-12. This level offers more 
advanced experiences in a single industrial arts subject area. The 
choice of subject areas are auto mechanics, drafting, electricity-radio 
(electronics), graphic arts, handicrafts, metal (general), photography, 
and wood (general). Level IV contains advanced elective courses, 
grades 11-12. This level offers more specialized advanced work in 
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r iUStna ' art9 are * with 4 P»wquisitc of level III 

m for Levd “1“ T “ ‘" bieCt in I ‘ eTCl ,V 4re the “">« 

of ■fh- raWrpt fr °' 11 |^' C4liforni » currioulum guide ' shows an example 
of the manner in which the industrial arts content is presented. This 

See” TW m , n ir iU " i0r '‘I' 1 wnior h * h 9 -*° o1 '“rnculum 
guides. The excerpt illustrates only a few of the topi™ under the 

Usic course of instruction entitled, “General Metal" offered at Level 

of^'r th “ intrOduC ! 0ry P ara g™pl« point out the purpose 
of the course outcomes, and description. The content is organised 

f2? U Related ? ?™ 8 , t,eadin K s: 0 ) Activities, skills, and pILsses; 
(2) Related technical functional information; (3) Suggested Droiect 
«rcM; (4) Instructional aids; and (5) General inforXm. VU 
headings are arranged in columns in the guide 
Under the column entitled, “Activities, skills, and processes,” ,„g. 

C in .hiT"? T ‘ nOUS l ° be P* ri «™«' *»’ ‘he student. 

Also, in this column are subheadings of planning, fabricating as- 

ZnLT *r'Tl • The ,Ubhp "' li '^ - 4 ' 4 ^ • topi™ urn,™ 
planning, 17 under fabricating, 3 under aasembling, and 8 under 

finishing. The second column labeled, "Related technical functional 

GtMral M«toJ 
(lsv«i W, Ank) 

de ^ ,0pment of 8kiU » tn th « use of hand tool* and machines i* 
skUL^T* Wit k !5 POrt *i nity 40 revtew hand - to °l skill* previously acquired New 
clr Sf “ d “ aChi r ‘n bench m^Tt mftJ 

a* r 

SSTwStf 8t " de “ to p * r,id, “** 

nJZn’nZT 8 *??*?'* 8hOUld d * Vek>P an understanding of the broad field of the 

HZ' 

not ?£* , W J ”* P ftp ■fiopsad equipment, and other duties that do’ 

production are 

.^Td^ -X'r^ 10 " ,heeUl <l ‘*P U 7*. film 
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information ”is related to topics listed under activities, skills, and 

Pr Sr 8 !t’ ? atainS to P ics of a information nature 

thmi co ,umn en^Ued, ‘‘Suggested project areas” is set apart 
from the first two columns, and indicates where ideas for projects can 
be obtained rather than particular projects for students to construct 
Tns fourth column entitled, ‘‘Instructional aids” lists specific com- 
mercial instructional aids. The fifth column entitled, “General 
information has the type of information which is deemed desirable 

? Ud * ent , to k ?° W <dtboagb not pessary for the performance 
of fche activities listed in column one. 
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IDAHO 


Idnho has three basic plans of organization for general shop courses. 
These plans are set up for a school term of 36 weeks for grades 7-12. 

Plan I.— All students take drawing for 8 weeks. Then the class 
is divided into 3 groups. These groups are rotated every 8 weeks 
in the subject areas of wood, metal, and electricity. In the last 4 
weeks, students are allowed to continue in the most interesting area 
or finish incomplete projects. 

Plan II. All students take drawing and planning for 9 weeks. 
Then the class is divided into 3 groups, and each group is rotated 
every 9 weeks in t he subject areas of w ood, metal, and electricity. 

Plan III.— Classes are divided into 4 groups and rotated every 9 
weeks in the subject areas of w'ood, drawing, electricity, and metal. 

The instructional content in Idaho is prepared in 4 major subject 
areas for the composite general shop and in the general unit shop. 
These areas are: (1) woodworking, (2) drawing, (3) electricity, and 
(4) metalworking. The following outline for content in woodworking 
for the composite general shop is as follows: overview, objectives for 
woodworking, instructional activities, things a student should be able 
to do, things a student should know', safety, suggested tools and 
equipment, power ami tool equipment, suggested woodworking 
projects, and references. 

In the areas of drawing, electricity, and metalworking, the outline 
is the same with the exception of metalworking which has an added 
item dealing with machines. 

The following outline for content in woodworking in the general 
unit shop is as follows: overview, objectives, instructional activities, 
things a student should know, power machine section, safety, tool 
and equipment list, power tool equipment, suggested projects, refer- 
ences, and a floor plan for 20 students. 

In the areas of drawing, electricity, and metalworking, the outline 
is similar to that for woodworking. 

An excerpt of the instructional content in a general unit wood- 
working course follows: * 


Things a Student Should Bn Able To Do 


1. Read a working drawing. 

2. Make a bill of material. 


6. Lay out patterns or templates on 


stocks. 

7. Check various layouts. 

8. Lay out curves with a compass c~ 


3. Plan procedures in doing jobs. 



6. Measure and divide spaces with 


4. Check issued materials. 


* foftufrM Art* 8Mf OuHtfir Ot*4u T-lt, p. M. 


common rules. 


divider. 

9. Divide spaces with a divider. 
10. The use of trammel points. 
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Things a Sttdint Shocld Know 


1. The meaning of all symbols, lines, 

and detailed specification found 
in common working drawing*. 

2. How to choose material correctly 

for a job and to figure the cost of 
material. 


3. The importance of planning in (he 
shop as it is done in industry. 

4 Characteristics, uses, sources of 
kinds of wood used in furniture, 
and grades of lumber. 

5. Standard dimensions of lumber and 
cutting with a minimum of waste 


MAINE 

Marne industrial arts courses are arranged in three levels. Level I, 
covers introductory basic courses; I^vel II, rovere intermediate 
courees; and Ix»vel III, covers advanced courses. Each of these levels 
is represented in the subject areas of electricity, metalwork, transpor- 
tation, and woodwork. 

No attempt is made to associate the levels with anv particular 
grades, inasmuch as basic work may be given at any grade level to 
any pupil who has had no previous experiences. The basic courses, Uvel 
I, are intended to provide introductory and/or exploratory experiences 
in a wide range of shop activities. I*vel II, intermediate courses, 
follows the basic program and provides further opportunity to explore 

\ 
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students’ interests and abilities. Level III, advanced courses, are 
prevoeational in order to provide for those students who, by reason of 
their interest and choice, wish to develop their abilities in one or pos- 
sibly two subject areas. 

The inst ructional content in Maine is organized in four subject areas: 
(1) electricity, (2) metalwork, (3) transportation, and (4) woodwork. 
Each area has introductory paragraphs stating the general and specific 
objectives for that area, then three columns provide the suggested con- 
tent under the following titles: “Suggested problems or activities,” 
“Sew operations or processes,” and "Related information.” For ex- 
ample, in the transportation area “Suggested problems or activities” 
lists the following: (1 ) tires, (2) batteries, (3) generators, etc. A total 
of 14 different items are listed tinder this column in the actual guide. 
Under “New operations or processes”, and “Related information” is 
a list of 14 suggested groups of content topics presented in a similar 
manner as in column one. 

Notice an excerpt from the guide 3 for transportation, Level II. The 

Transportation 
(Level II) 

Specific objective * 

1. To develop the ability to choose wisely and to use carefully the internal com- 

bustion engine and common machines which are powered by it. 

2. To develop basic skills and knowledges required in the maintenance of the in- 

ternal combustion engine and common machines powered by it. 

3. To develop attitudes, habits, and skills which will result in safe practices around 

the internal combustion engine and machines powered by it. 

4. To provide opportunity to gain experiences with the tools, equipment, materials, 

and processes used in the repair aud maintenance of the internal combustion 
engine and machines powered by it. 

5. To develop an appreciation of the complexities involved in the manufacture of 

components of the internal combustion engine and machines powered by it. 


Instructional guide 


Suggested problems 
or activities 

f 

j New operations or processes 

I 4 

Belated information 

1. Tires 

1 

1 . Change to spare. 

2. Remove, replace tube. 

3. Test and repair tube. 

1. Types of jacks. 

2. Safety factors involved in 

changing tires. 

2. Batteries 

1 . Remove and replace. 

2. Test with hydrometer. 

3. Test with voltmeter. 

1. Safety factors in handling 

and working around 
batteries. 

2. Effects of corrosion. 

3. Generator 

1. Install brushes. 

2. Remove and replace. 

3. Adjust fan belt. 

I. Relation between battery, 
generator, and regula- 
tor.- 


1 Curriculum CuMe In4*Mrial Artt in A/eiu, p. 17. 

* ( ' 
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pattern of organization presented is generally followed throughout the 
fit t ’ , excep . ^°!’ t ie transportation, artyV given at Level III The 
j ‘ , V nit : ^h.n^ugge.W problems „ r 
m „l f T i Hw [ efers t0 v anous parts of the automobile, such as 
(1) Sfcctncal; ( 2 ) fuel system; (3) lubrication; (4) cooling svsil etc 

MINNESOTA 

The ourriculmn guides from Minnesota used in this study during 
-he pertod 1953-58 did not contain information about tile sZ 

Zirr- 1 ' pa ', ter " f0r "‘ d " 8tnal »rte. Reference was made in the 
guides, however, o a previous publication dealing with the adminis- 

aTz r/r™ cntitled - * 

™ Art8 ’ 1 a /*{> Administration Curriculum Bulletin No 13 

study, it'Zot " Pri °'' 0™' in 

The instructional content in Minnesota is organized by unite in the 
anous subject areas, lor example, the teaching guide on electricity * 

UNIT VI 

Furpo.c, 

'' T ' da^ilv'ng" <* ‘ h « importance of communication, to our oyer,. 

Suitable activities: 

■> \fake tehuranh k0> j 5 - ^ ake °n <! tube radio. 

t. Matte cryntal radio. ~ J %£ ££ ^ . 

Fundamental operations: 

1. Make radio chassis. 

2. Solder radio and telephone connections. 

•>■ 'V inti radio coils. 

Information units: 

1 Theory of radio, AM and FM. 

2. Development and theory of television 

3. Development and theory of sound recording and reproduction 
4 Governmental control of all communications 

• Overseas transmission of messages by submarine cable. 

Amateur radio. 

7. Adjustment of TV receivers for picture quality. 

nu7S ™to!ZZ , "“" i ‘ U,r ' ' < ’ l< ' Ph< ’™ reWiVCr . "'-"ho™ 

9. Occupations in communications. 


• Tmektnt Outdefpr Stk and M Grade Electric",, p. 14-ia, 
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Displays: 

1. Magneto telephone. 

2. Television picture tube. 

3. Schematic radio display board. 

4. Tape recorder. 

5. Telegraph key, sounder and relay. 


Teacher approach 

1. Start unit out with radio since 

television and recording depend 
a great extent on radio fund- 
amentals. 

2. Follow with telephone portion of 

unit. 


Evaluation : 


Student activities 

Build crystal set, one tube radio, 
visit radio station and radio 
repair shop. 

2. Make a pill box telephone. 

2a. Vieit the telephone company. 

3. Make telegraph key and sounder. 
3a. Visit telegraph office. 

3b. Study Morse code. 


Suggested Approach to This Unit 
1 . 


1. Test for Knowledge of radio symbols as shown in scht^maiic diagrams. 

2. Make usual entries on progress chart for mandatory and optional jobs and 

information units satisfactorily accomplished. 

3 . Test i or knowledge of basic radio principles by drawing diagrams of receiver 

and sections of receivers. 

4 . Make teacher appraisal of workmanship. 

5. Make telephone and telegraph theory tests. 


foi the eighth and ninth grades has six units: Unit I, magnetism; 
Unit II, flow of electricity; Unit III, heat from Electricity; Unit IV, 
light from electricity; Unit V', power from electricity; and Unit VI, 

communications. 

For each unit the pattern of organization is the same. For example, 
Unit VI, communications, contains main headings, such as, purpose, 
suitable activities, fundamental operations, information units, dis- 
plays, suggested approach to this unit — for teacher approach and 
student activities, and evaluation. 

A variation to the above pattern is found in the guide for “Plastics" 
and the guide for “Woodwork,” where the units vary from that of 
electricity. The teaching guide on plastics (grades 7 and 8) has four 
units on plastics; and each unit is presented as follows: operations, 
information units, projects, alternate projects, materials needed, and 
references for projects and information units. In the teaching guide 
for eighth grade woodwork there are three units, and each unit is 
presented as follows: purpose, suggested projects, tools not previously 
used, fundamental operations not previously performed, and 
information units. 
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MISSOURI 

Missouri industrial arts courses, for practical reasons, (>over seven 
subject areas, although it is not implied that the instruction should be 
limited to these. The seven areas include: shop sketching, wood- 
work, metalwork, electricity, plastics, leatherwork, and ceramics 
1 wo organizational plans are used. One plan is to offer the course on’ 
consecutive days for a given period of time;such as, a quarter, semester 
or a whole year, and it may be alternated with various other school 
courses- art, music, and physical instruction. The second plan is to 
offer a course on alternating days - the seventh grade for 2 days and 
the eighth grade for 3 days per Week. 

The following excerpt * * presents a graphic picture of the scope and 
sequence of industrial arts curriculums for junior and senior high 
schools. It suggests course, sequence, grade placement, and relation- 
ship of subjects in an industrial arts curriculum. The arrows indicate 
patterns of movement of the student through the program It is 
understood that any individual student will take more than one 

eurncular area, and m most cases, more than one subject in industrial 
arts. 

The instructional content in the Missouri guides is presented in 
brier outline form. It is not intended to lie complete, but should be 
used as a basic plan which the teacher can modify and enrich. 

The outline is a suggested teaching plan which is arranged in five 
columns. Hie five column headings are: (1) Area of course (subject 
area); (2) Suggest e(l projects, and sources of projects; (3) Demonstra- 
tions; (4) 1 opics for class discussion and special reports; and (5) Other 
activities. An excerpt from the guide *in the subject area of electric- 
ity illustrates their arrangement. Other subject areas or “Area of 
course’’ are. drawing, planning, and sketching; metalwork; wood- 
work; leather; plastic; and ceramics. 

rile topics listed in the columns are not in order or sequence for 
teaching, but are suggestive. The code B -204 -205, for example 
under the column heading “Demonstrations,’’ refers to a reference 
book for the topic “Remove insulation.” .Each reference book is 
i entitled by a letter A-B-(\ etc., followed by the page number(s). 
Lnder the column heading “Other activities” are suggestions for 
student activities that might be done for further enrichment 


• A Ottiit for /mint trial ArU ~Or*4r* 7-8, p. 27. 

* ibw., p. a. 


AN ANALYSIS OF 39 CURRICULUM GUIDES 


45 




AN ANALYSIS OF 39 CURRICULUM GUIDES 


47 


NEBRASKA 

Nebraska industrial arts courses are designed specifically for grades 
9 and 10, and can be adopted at the junior or at the senior liigh school 
level. Subject areas of drawing and planning, woodworking, metal- 
working, electricity, and general crafts (ceramics, leathercrafts, 
plastics, and art metal and jewelry) are reported in the guide. • 

Class periods consist of 1 hour or two 40-minute periods. Classes 
are scheduled for a semester with classes meeting five times a week, or 
they may meet fewer times per week. To complete the woodwork- 
ing course of 14 units of instruction, the time allotted is 18 weeks with 
one period of 1 hour or two 40-minute periods, five times a week. 
Students are to complete a 3-week unit in drawing and planning 
prior to doing shop work. 

The instructional content in the Nebraska guide 7 is organized under 
the following headings: introduction, course objectives for teaching a 
class, course content, units of instruction, equipment and supplies, 

and recommended policies. The excerpt shows one of the units of 

Drawittf end Pfenning 

Introduction 

Mechanical Drafting is the universal 'language of industry,” The ability 
to describe the shape and sise of objects through drawings made by others is 
helpful to anyone regardless of his vocation. Without a knowledge of draft- 
ing and blueprint reading, many of the better jobs in industry are dosed to 
workers. In this “age of industry,” then, mechanical drafting is important 
in the education of both producers and consumers. 

Count objectives for teaching a elate in drawing and planning 

1. To give training in reading and interpreting sketches and working draw- 
ings. 

2. To provide experiences in the use of drafting instruments and materials 

in the performance of drafting fundamentals applied to the making of 
working drawings. 

Course content 

3-week unit: 

I. Freehand drafting in orthographic. 

II. 1 >imensioning and size descriptions and blueprint reading. 

12-week unit: 

III. Lettering. 

IV. Instruments and their uses. 

V. Geometric constructions. 

VI. Orthographie projections. 

VII. Working drawings. 

VIII. Design of shop projects. 

IX. Complete units I— VI II, review subject matter and related informa- 
tion and test over these unit*. 


UnduttrM Am for NtbnuH Schools, An Iruimcikmtl Om He, |>|>. »-*). 

594181 — 61 8 
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.’J-week unit: 


x. Elements of architectural drawing. 
XI. Home planning. 




Unit I- -Freehand drafting in orthographic 
A. Unit objectives: 

m^n^fi^l^^gi^tc^ies* 1 “ nd m ‘‘ thod8 U8ed if > 

b. ln '*-** ^ 

I . M^rials and instruments needed for sketching. 

c. u», “ * u ~ d In -“■« ***«■ 

1. The purpose and use of freehand sketches. 

1 . Order of sketching or penciling. 

.1. Knowledge of the different kinds of lines and their uses 

4. How to check a sketch. 1 UM *‘ 

I>. Demonstrations: 

1 . How to sharpen a drawing pencil. 

2. How to sketch vertical lines. 

•1. How to sketch horizontal lines. 

4. How to sketch arcs and circles. 

5. How to mark points with a pencil. 

6. How to plan a sketch and make a layout sheet. 

rv ^whand dr&ftiog in orthofiTapliic' and Fnit TT 

.ri e r n r: n f .rf 

::::: ££ v mt iv - ^ 

rrr'r proiMii<; °; 

Design of shop projects; and Unit IX, Complete units I^III R«! ; 

rtZT k Zri:T^ info r tion S 

drawing, and h.mep.j:„^U^ Xl ' 0l ™ e "“ * “ griCU ' tUr * 1 

**ch of the units of instruction contain, a title, objective .nhirc 

7z::rr ?’ reuied ^ d mo Jt n «„ m c» 

" “ - ° , '" e , " Cll T in ot, ‘ w »reas conlain the heading 

pro " pZZ Pr ° i<,C “" ‘ nd eMn,plM ° f th « «*«• »"d 
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Flgnr* 3.— Making a seal* drawing of a cast Iron via*. 


NEW JERSEY 

A guide for planning school facilities for the junior and senior high 
school in industrial arts is based on five general laboratories, and 
including six activities in one industrial arts laboratory. For example, 
General Laboratory 1, would have activities in wood, leather, plastics, 
ceramics, home mechanics, and textiles. General Laboratory II 
would have machine shop, art metal, ornamental iron, sheet metal, 
and foundry. General Laboratory III would have electricity, in- 
ternal combustion engine, refrigeration, radio and television. Gen- 
eral Laboratory IV would have printing, silk screen, bookbinding, 
rubber stamp, blockprinting, and photography. General Laboratory 
V would have agriculture arts. 

The instructional content suggested in New Jersey for elementary 

grades 5, 6, 7, and 8 is: grade & — wood, metal, leather, and plastics; 
grade a — wood, metal, leather, plastics, and electricity ; grade 7 — wood 
metal, leather, plastics, dec tricity, mechanical drawing, ceramics, 
and home mechanics; and grade 8— wood, metal, leather, plastic®, 
electricity, mechanical drawing, ceramics, and home mechanics. 

Additional areas may be included in an elementary industrial arts 
program: weaving, knotwork, bead work, basketry, shell craft, metal 
enameling, jewelry, foundry, metal spinning, electroplating, lapidary, 
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wood carving, wliittling, wood burning, niodol planes and ships, up- 
holstering, archery, bookbinding, silk screen work, blockprinting, 
photography, and keene cement work. 

The format used in the presentation of each area includes five units: 
(1) tools and equipment, (2) materials and supplies, (3) skills and 
processes, (4) related information, and (5) suggested projects. An 
excerpt of the fonnat of the curriculum guide® is shown as follows 
for the “plastics” area. 

PfosHcs 


Unit I — Toow and equipment: 

A. Rule 

B. Try square 

C. Coping saw 

D. Back saw 

E. Files 

F. Hand drill 
(». Prick punch 

Unit II— Material* and bi ppi.iea: 

A. Assort «nl plastic sheet s 

B. Assorted plastic rods 

C. Special shaped plastics: 

1. Heart* 

2. Rings 

3. Cross 

4. Animals 

D. Abrasive papers 

E. Polishing compounds 


Unit III — Skilu* and processes: 

A. Prepare, measure, and lay out 

designs 

B. Cut designs with saws 

C. Use hand drill 

1). I Ise fih*s to dress edges 
K. Use abrasive paiK»rs to smooth 
edges 

F. Include hand polish project 

Unit IV — Related information: 

A. Types and uses of common 
plastics 

Unit V — Suggested projects: 

A. Napkin holders 

B. Shade pulls 

0. Simple jew^elrv — rings 

D. Letter openers 

E. Buttons 

F. Door push plait's 


NEW YORK 


. New York industrial arts courses provide exploratory experiences 
for students in grades 7, 8, and 9. In the senior high school (grades 
10, 11, and 12) students may take general and advanced courses on 
an elective basis. General woodwork, general electricity, general 
textiles, general printing, general metalwork, and general ceramics form 
the foundation for advanced courses in the upper levels of the senior 
high school. 

The recommended time schedule for the different grades is as 
follows: grade 7 — two double 45-minute periods per week, for 36 weeks, 
108 clock hours, or 3 hours per week; grade 8 — three double 45- 
minute periods per week, for 36 weeks, 162 clock hours, or 4 % hours 
per week; grade 9 — three-five double 45-minute periods per week, for 
36 weeks, 1 62-270 clock hours, oc 4 %~ 7 % hours per week ; and grades 


1 Industrial Aria Teacher Guide far Elementary Grades , p. 11. 
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ll’ a ? d J* three-five double periods per week, for 36 weeks, 
162-270 clock hours, or A%~W hours per week. 

A student should have a total of at least 430 clock hours of in- 
dustrial arts experience in grades 7, 8, and 9. The comprehensive 
general shop consists of six subject areas of instruction: (1) general 
metalwork (2) general electricity, (3) general printing, (4) general 
woodwork, (5) general textiles, and (6) general ceramics. In a junior 
high school with one comprehensive general shop each of the areas 
receive % of the total tune. In a junior high school where there 
are several shops and several teachers, the students are rotated 
through courses during grades 7, 8, and 9 so that a general shop 

equivalency is obtained. p 

Rtgent credit.— Schools wishing to offer a 36-week course for regent 
credit may do so by filing with the State education department an 
application togother with other required information. These 36- 
week courses are usually offered in the tenth, eleventh, and twelfth* 
grades. In general electricity, if sufficient beginning work has been 
done in grades 7 and 8, a 36-week general electricity course may 
be offered in the ninth grade, although this is not usually done 
It is necessary to seek approval of courses which follow the State 
syllabuses as well as courses organized by local teachers. 

Instructional content in industrial arts in New York State is 
organized in separate syllabuses for the various subject areas. Four 
monographs dealing with project ideas and related information have 
also been developed as supplements to these syllabuses 
In the general electricity syllabus the following organization is 
used 8ection I, DescnptiAi of the syllabus; Section II, Introduction, 
art 1 Projects, Part 2— Operations and processes, Part 3— Demon- 
strations and related lesson topics; Section III, Introduction, Parti— 
Projects Part 2— Operations and processes, Part 3— Demonstrations 
and related lesson topics; Section IV, Outside preparation; Section V, 
Records j and Section VI, Bibliography, 

Section II, 18 weeks, includes beginning teaching content for grades 
7, 8, and 9, and functions as one of six. exploratory course outlines 
which comprise the compreheiuuve general shop equivalency. Section 
111, 36 weeks, is for high school grades 10, 11, and 12. 

„n^, e £!“? le ° T f T th o 0rgani2 t tion m the 8 y ,,abus general electricity 
nder Section II, Part Projects would include an introduction, 

explanation of a take-home Projects," illustrations of construction 

E 7-T 1 ? 8y8tems (80under ’ key, and simple telephone), 
heating device (electric pencil, thermocouple, toaster element, etc.), 

magnets, control devices, etc. Suggestion for projects in testing 
measuring and computing; installation, service or maintenance; kits 
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and assembly-inspection work and others are also given. These 
suggestions provide a wide range of selection for the teacher to review. 

Section II, Part 2 Operations and processes, has an overall intro- 
duction and then has instructional content suggestions listed under 
wire, testing and measuring, signal systems, lighting systems, house- 
hold appliances, power systems, heating devices, magnets, electro- 
chemistry, motors and generators, control devices, radio and electronic 
devices. An excerpt of the suggestions under Part 2 Operations 
and processes under the heading of Magnets follows: * 

Magnbts 

To: 

Test permanent magnet* for polarity with a compass 
Test magnetic and nonmagnetic substances 
Test polarity of electromagnet with a compact 
Vary strength of electromagnets 
Teat solenoids for magnetic attraction 

Section II, Part 3 Demonstrations and related lesson topics, 
contains an introduction, a chart on the distribution of the demonstra- 



Figure 5. — Tasting an electronic circuit with a signal generator 

and oeellloacope. 


tions and related lesson topics, explanation of how to present the 
demonstrations, and time devoted to them. The following excerpt 
showB the recommended distribution of these lessons.' The kinds of 


• Industrial Arts, Syllabus In Omsml EUHrieity, p. 38 . 
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Distribution of demonstrations and related lesson topics 

Kindt of lettont f 

Demonstrations 

Related lesson topics 

Unassigned periods 

Total „ 


* Xnmbtr 

43 

65 

- . 0 

108 

demons! rat ions suggested fall under the same headings as those for 
operations and processes, such as wire, testing and measuring, signal 
systems, magnets, etc. The demonstrations listed under the heading 
of Magnets is shown as follows:' 0 Notice the direct relationship be- 
tween the demonstrations, and tho operations and processes under 
this heading. 

MaONETS 

To: 

Test permanent magnets for polarity 

Test sulwtancr* for magnetic attraction \ 

Teat polarity of electromagnets 
Vary strength of electromagnets 
Test solenoids for magnetic attraction 

Related lesson topics fall under six headings: planning, social 
economics, guidance, science, safety and hygiene, and consumer 
values. The following excerpt shows the kinds of lesson topics and 
the number suggested for each heading. 11 


Planning 

Social economics . 
Guidance 


Distribution of related lesson topics 

Kinds nf lesse n topics 


Science 

8afety and hygiene . . 
Consumer values 


Total. 


K ember 
12 

13 
10 
10 

6 

14 


65 


A specific example of the related lesson topics suggested under the 
heading of “consumer values" is shown as follows: 11 

Consumer Values 

How to select the proper heater and extension cords 

How to obtain the best and longest service from heater and extension 
cord 

Work electricity can do in the home 

Significance of the label of the Underwriters’ Laboratories 


m-: 


m 



w Ibid., p. 39. 
M Ibid., p. 41. 
“ Ibid.* p. a. 


AN ANALY8I8 OP 39 CURRICULUM GUIDES 


55 


Consdmbb Values— Continued 

The purpose and correct size of fuses 

What constitues good lighting in the home ■> 

^ hat the lightmeter tells about adequacy of lighting 

Things a boy should know about Christmas tiee lights 

Advantages and disadvantages of different types of house wiring 

Desirable locations for convenience outlets 

Desirability of adequate switching arrangements for the homo 

Advantages and disadvantages of the electiic range 

How to select the proper storage battery 

How to secure the best results from the radio 

Desirable electrical qualities in a radio 

How to light a home workshop properly 

How to select the proper grade, type, and size of electric motor 

The 36-week course in the syllabus follows the same general pattern 
as do the other separate syllabuses for general ceramics, general 
printing, etc. 

TEXAS 

Texas industrial arts courses are arranged in four levels. Level I 
covers grades 1-6; Level II, grades 7-10; Level III, grades 0-12; and 
Level IV, grades 10-12. 

I^evel I is generally taught in a self-contained classroom. Tools 
an«$ instruction materials are brought into the classroom from the 
school, the home, and the community. 

The exploratory industrial arts courses, Level II, range from grades 
7 to 10 and provide a variety of experiences for the early adolescent 
child. Constructive activities, technical, and other related information 
are organized in a minimum of four industrial subject .areas, with each 
pupil spending 6 to 9 weeks in each area. The subject areas may 
include woodworking, metalworking, graphic arts, drafting and plan- 
ning, modelmaking, electricity, crafts, mechanics, drawing, and others. 
Many school districts offer crafts as the first exploratory course. At 
least two of the crafts, such as leatherwork, plastics, jewelry, ceramics, 
modeltnaking, and carving should be included during each 9-week 
period. 

Level III, grades 9-12, provide additional discovery experiences in 
a limited number of industrial arts subject areas following at least 1 
year (36 weeks) of the exploratory' courses. The general industrial 
arts courses for grades 9-12 are: general drafting, general woodwork- 
* n Ki general crafts, general metalworking, general mechanics, general 
electricity, and general graphic arts. These courses are approved 
subject offerings and grade placement for accredited school districts, 
and offer from % to 1 unit of credit for completing a course. The length 
of the class period is recommended to be 65 minutes. These courses 
do not require prerequisites. 
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Level Iv, grades 10-12, is considered advanced industrial arts 
1 nese advanced courses should be4aught only in those school districts 
where satisfactory exploration and/or general courses are offered and 
required as prerequisites. As a rule, one unit of exploratory or genial 
industrial arts is a prerequisite to these advanced courses. An accred- 
ited school district can offer from K to 1, % to 2, and % to 3 units of credit 
for completing a course. The class period of 55 minutes is recom- 
mended for these courses. Thirty different courses are suggested for 
Level IV . Examples of the course titles are: architectural drafting 
machine woodworking, welding, and automobile mechanics. 



An example of the organizational content in the Texas curriculum 

guiue is shown in the excerpt for the area of graphic arts This 
excerpt is at Level III, grades 9-12. An introduction explains the 
subject area and suggestions for content are given under “Processes” 

and “Kelated Study Topics.” 


3 

ERIC 



» Mtutrlal Art* in Tune School t, p. 16-M. 
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General Graphic Artt 
(Grades 9-12, Level III) 

Numerous opportunities are offered for correlating graphic arts experiences 
with work in other courses. Some type of correlation is helpful to both study 
areas. As an example, language arts and art activities capitalize on graphic 
arts interest. 

General graphic arts courses utilize the broad field approach to curriculum 
development, including experiences in a variety of reproduction processes. 
This includes iettei press printing, offset printing, silk screen printing, spirit 
duplicating, bookbinding, photography, and similar processes using light- 
sensitive materials. 

If courses beyond the general course are taught, they should lx» entitled 
advanced industrial arts. 

Processes (for S6~u>eek course): 8tudy the origin and development of the 
graphic arts industries. Report on and discuss the scientific developments 
which have affected present day practices. Study the principles of graphic 
design and make layouts of each type of process to 1 m; done. I/carn to recog- 
nize and discuss intelligently graphic arts products made by the processes 
studied. 

Do letterpress printing — set type, make proofs, lockup forms, and operate 
handpresa. Do offset printing— make plates by direct image and* photo- 
graphic proc€*sses; set up and operate offset machine. 

Do silk screen printing — prepare stencil, mix colors, make duplicate prints, 
clean and caie for equipment. Do linoleum block printing — cut and carve 
linoleum blocks, print the cut, clean and care for equipment. 

Do photographic reproductions. Select camera, lens, and film; prepare 
subject, adjust camera, and lights, compose pictures; make exposures; develop 
film; make contact prints and enlargements; make multiple reproductions. 
Make reproductions by direct exposure of sensitized materials, blueprint, 
ozalid, blackline. Bind printed materials. Assemble single sheets and sections, 
trim the body, prepare the case, assemble case and l>ody. 

Related study topics: Influence of graphic arts upon present and past 

cultures . . . Materials and terminology used in graphic arts industries 
. . . Outstanding contributions to the growth and development of the 
graphic arts industries . . . Job opportunities . . . Safety practices . . . 
Principles of graphio reproductions . . . Caring for equipment. 

VIRGINIA 

Virginia industrial arts courses are offered at four levels. I^evel I, 
grade 8; Level II, grade 9; Level W, grade 10; and Level IV, grades 
1 1 and 12. 

In Level I, grade 8, three plans of organization arc recommended 
depending on the number of weeks industrial arts is offered in the 
eighth grade. For example, industrial arts can be offered for 9, 12, 
or 18 weeks. The 18-week plan provides a selection of four subject 
areas, such as (1) metalwork; (2) woodwork; (8) choice of drawing, 
electricity, plastics, leatherwork, ceramics, graphic arts, textiles, and 
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sketching; and (4) choice of the same as in number (3) with the excep- 
tion of ceramics. The 12-week plan provides a selection of three 
areas, such as (1) metalwork; (2) woodwork; and (3) a choice of either 
drawing, electricity, plastics, leather, ceramics, graphic arts, textiles, 
and homo mechanics. The 9-week plan has a selection of two areas 
such as (1) metalwork and (2) woodwork. Students are rotated 
through all areas with approximately the same time in each area. 

In the ninth grade industrial arts is elective and four areas are 
selected from the eighth-grade program for 36 weeks for 5 periods per 
week. A selection of one of the following elective subjects which 
constitutes a year’s course (36 weeks), such as, general auto-mechanics, 
general metals, general woods, general drawing, general electricity, 
general graphic arts, general power mechanics, and general home 
mechanics is provided at the tenth-grade level. The time allotment 
is 5 periods per week. 

The 10th- and 12th-grade courses are elective and concerned with 
a specific unit-type activity, such as, architectural drawing, auto- 
mechanics, cabinetmaking, carpentry, electricity, machine shop, sheet 
metal, printing, radio, and welding. These courses are called ad- 
vanced shop I and IT. In electricity and woodworking, a beginning 

course can be offered for 18 weeks and an advanced course from 36 to 
54 weeks. 

It is permissible to combine the 10th- and 11th-, or 11th- and 12th- 
grade students in order to make a reasonable sized class. This means 
that a wider range of work must be planned. Double periods are 
recommended for these courses. 

The instructional content in Virginia is organized under four col- 
umns entitled: (1) Manipulative operation, (2) Related information, 
(3) Suggested references, and (4) Suggested projects. A discussion 
dealing with the importance of woodworking in our industrial society 
and a list of objectives precede the instructional content suggested in 
the \ irginia guide on woodworking. 14 

The Manipulative operation column has items, such as (1) How to 
read a working drawing, (2) How to measure with the rule, and (3) 
How to lay out stock, etc. The Ilelated information column has con- 
tent suggestions under the following headings: Technical information, 
Guidance information, and General information. Specific statements 
regarding content are given under these headings. For example, 
under “ Technical information” are, Simple pictorial drawing, and 
Simple orthographic projection ; the related information topics pertain 
to those st atements given under the Manipulative operation column. 


11 Vourte Outline for Woodworking, p, 15-19. 
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Figur# 7.— Using ■ hand plans to smooth a wooden baas for a project. 


Under the column heading of Suggested references, several pertinent 
references are listed. The column Suggested projects contains many 
ideas for projects. 

Part B Main Elements 

In determining the main elements which make up the curriculum 
guides, an analysis was made of the table of contents in each of the 
39 guides. The different divisions, chapters, and/or main headings 
listed in the table of contents provided the data for determining their 
fundamental features, or main elements which make up the guides. 
A tabulation of this analysis appears on page 63. 


I 
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In deriving table 3 from the data provided in the table of contents 
from each guide only the main elements were sought. For example 
no attempt was made to break down the teaching content into specific 
course objectives, student activities, operations, processes, etc. There- 
fore, these items relating specifically to teaching content were grouped 
under the main element of “instructional content,” see Item 1. Like- 
wise, Item 3, “bibliography” was considered the main element which 
includes books, references, pamphlets, films, and various teaching aids. 

Examination of table 3, reveals that there are 12 main elements 
derived from the table of contents. They are: 

1. Instructional content 

2. Foreword # 

3. Bibliography 

4. Administrative factors 

5. Lists of tools and equipment 

6. Purpose and philosophy of industrial arts 

7. General objectives , 

8. Laboratory (shop) planning 

9. Safety 

10. Evaluation 

11. Methods of teaching 

12. Public relations 

A majority of the guides contained the first four main elements. 
Although, the other main elements did not appear as frequently as 
the first four, this does not mean that individual States do not 
have, for example, information dealing with school-shop planning 
because another guide may be devoted to this main element, as is the 
case, in California and New Jersey. These two States have separate 
guides for planning and equipping industrial arts laboratories. ; Other 
States have special guides on safety. Because of the limitationsdn the 
analysis, it cannot be assumed if the frequency is low fqr/ any main 
element in table 3, that this element is not important or nt>t covered 
in any one State. It does, however, indicate that the 39 curriculum 
guides used in this study, which deal with instructional content, also 
contain other main elements; and that these elements point to areas 
of concern which industrial arts personnel direct their attention to in 
the development of curriculum materials for industrial arts. 
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Table 3. — Main element* reported in table of content* in 39 Indvtfrial art* State currlcul urn 
guide*, representing 21 State*, 1953-58 


Item 

No. 

. — S~— - - 

Main elements 

Fre- 

quency 

1 

Instructional content (specific course objectives, units, proj- 



ects, operations, processes, etc.) . . - . - - 

» 32 

2 

Foreword (preface, introduction, acknowledgments).. 

25 

3 

Bibliography (books, pamphlets, teaching aids, films) 

24 

4 

Administrative factors (organization and managment, forms, 



records) 

17 

5 

Lists of tools and equipment 

12 

6 

Purpose and philosophy of industrial arts 

10 

I 

7 

General objectives . . . 

I 8 

8 

laboratory (shop) planning (layouts) . . . 

7 

9 

Safety 

5 

10 

Evaluation (tests and check lists) . . 

5 

11 

Methods of teaching . . 

3 

12 

Public relations... .... . . . 

1 


i While all 39 guides reported Instructional content in industrial arts, seven (7) guides did not have a table 
of contents and wen*, therefore, not reported in the table. 
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Chapter III Summary, Conclusions, and Suggestions 

Summary 

T HIS ? T P? Y »" port * 0) ttn ana, y»“ of ,h « instructional content 
in selected subject areas of industrial arts State curriculum guides 
for the junior high school (grades 7, 8, and 9) and for the senior high 
school (grades 10, H, and 12); (2) selected examples of how the in- 
structs 1 content is presented in the State guides accompanied with 
summary of the State pattern of organization for industrial arts; and 
(3) he mam elements which make up the curriculum guides. 

1 he analysis of the instructional content involves 39 State curricu- 
lum guides published from 1953 to 1958, representing 22 States and is 

Chap . ter 1 Tho fk ' ,eotwi 8ub i ect areas in industrial arts 
for which the analysis reports are (1) drawing and planning (2) wood- 

workmg, (3) metalworking, (4) electricity and radio (eleefrenics), (5) 
grap nc arts, (t>) transportation and power mechanics, and (7) plastics 
The instructional content is defined as a topic represented by a mean- 
mg Phrase or statement which was adjudged to contain suitable 
nstruction for industrial arts. These topics are ordered into cate- 
gories which represent various similar topic groupings or classifications 
within each subject area selector! for the study. Thus, it was possible 
to obtain a range of categories ami topics within categories, both for 
junior and senior high school grades. A tabulation was made of 

frequency of mention of each topic in each guide and for each State 
as an emphasis identifier. 

Chapter ,JI shows representative examples of how the instructional 
content is presented in the curriculum guides. Included with each 
example is the State organizational pattern for industrial arts The 
examples show the variety that exists in the way in which the instruc- 
ional content is presented The examples of State organizational 
patterns indicate that the laboratories in industrial arts provide experi- 
ences m construction-type activities in the elementary grades which 
are closely correlated with regular school subjects. At the junior high 
school level grades 7, 8, and 9), a broad exploratory base for students 
s provided for in the industrial arts curriculum. In the senior high 
school (grades 10, 11, and 12) the program gives greater depth of ex- 
perience m one or more subject areas, such as, electricity and radio 
(electronics), graphic arts, and woodworking. This gradual increase 
©4 
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in depth is reflected fey advanced courses or by designating levels, 
such as, Level I, II, III, or IV 7 to those school years in which the 
courses are offered. 

Analysis of the mam elements, which make up the guide, provide 
clues to areas of concern which industrial arts personnel direct their 
attention. These main elements, other than the instructional content., 
are: foreword, bibliography, administrative factors, list of tools and 
equipment, purpose and philosophy of industrial arts, general object- 
lives, laboratory (shop) planning, safety, evaluation, methods of teach- 
ing, and public relations. 

Caution must be used in interpreting the data because of the limi- 
tations of the study. For example, the study does not show the inter- 
relationship ol subject areas brought about by different methods used - 
in teaching the instructional topics. Topics representative of ail the 



Figure 8. — A Comprehensive industrial arts laboratory whore several sub- 
ject areas are integrated for a teaching plan. This student 
is reporting to the class about a hydroelectric dam. 


subject areas can be integrated into a course in a comprehensive shop 
or laboratory. (See Figure 8.) Likewise, the teaching of electricity 
and radio (electronics) involves topics pertaining to metal and wood. 
Another method is to have a course representative of selected topics 
within a single subject area, but taught at greater depth. 

The analysis does not provide the reader with the differences in 
depth of teaching topics which are similar at the junior and senior high 
school level. For instance, instruction concerning the topic check 
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ighting nr cute at the junior high school level could be an elementarv- 
tjpe circuit, whereas the same topic at the senior high school could be 
a comphcAted industrial circuit. The instructional content repre- 
sented in the guides are usually suggestive-to be used as a guide^or 

XT^r mMi0 '' * “” d 

Conclusions 

This study identifies a range of instructional content or tonics ad- 
judged to bo suitable for instruction in seven selected snbleTt Las 
f industrial arts, arid an emphasis given to these instructional topics 

s,' V frpq wncy of ,'" en,ion b - v « *£ 

number of Mate? reporting each topic. It also provides some clues 

as o he manner in which the content was presented in the guides with 

eIemZ ttnyi if btat ri e 0rgnnizationftI Patterns, and identifies the main 
elements m the guides. On the basis of this study the following con- 
clusions seem justifiable: luuomngcon- 

1. The instructional topics emphasized most for industrial arts 

ZL aTd n 64 ^ With: (0) PTOiMt (*> '“"d-Kwl tZ 

, r P roc< f c9 ’ w technical information dealing 
w,th properties of materials and industrial processes, and (</) oc- 
cupational information. 

V Ij !^ eIn f hasi8 is pIaced on to P' p « that relate to modern in- 
dustria developments and problems, such as, automation, jigs 

and fixtures, and other mass production devices, practices con- 

duc^J >r °f >lemS ’ ? eW P™?™ 18 ' and Process (such as, semicon- 
ductors, atomic-electnc plant), and human relationships. 

*• ; !r U9 n ! eUl0d8 ftro U8ed to present the instructional con- 
tent in the guides ranging from listing processes and study topics 

IV “ ni Pkn ° f ,n8truction prosen ted about a central theme. 

• ate organizational patterns also vary, but reflect a broad 
exploratory experience for the student at the junior high school 
level and prov.de opportunities for greater depth of experience 
at the senior high school level. - * 

„ 4 \J b f .T ain elemente contained in the State curriculum guides 
are the followuig: ° 

(a) Instructional content. 

(b) Foreword. 

(c) Bibliography. 

(d) Administrative factors. 

(e) Lists of tools and equipment. • 

(f) Purpose and philosophy of industrial arts. ■ 

(g) General objectives. 
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(h) Laboratory (shop) planning. 

(i) Safety. 

(j) Evaluation. 

(k) Methods of teaching. 

(l) Public relations. 


Suggestions 

If the industrial arts is that part of general education which pur- 
ports to develop in the learner an intelligent understanding of the 
technical aspect of our society and to develop the technical talents 
possessed by individuals, then it should be concerned with the techni- 
cal aspects of how man controls his physical environment to improve 
his well-being. It should deal directly with the processes of produc- 
ing goods and with their personal and technological effects. It should 
use tools and machines to create form; to solve problems; and to- 
synthesize concepts. Through direct experience of conceiving, de- 
signing, planning, ' arranging procedures, producing, and evaluating 
the results of the products, the learner can develop new insights in 
somo of the important aspects of living. 

As a result of these experiences, wholesome changes can take place 
in the learner which affect his habits, attitudes, and understandings. 
These changes may take the form of a developed interest in the man- 
made physical world — its materials and knowledge of how they are 
produced and fabricated; the place of the tool, the macliine, and man 
in these processes; evaluating one's attitude toward constructive 
w r ork; utilizing such work for health and recreation, as well as for 
its economic value; developing a favorable attitude toward creative 
thinking; character improvement —knowing and making the most 
of self and assuming self-expression and control over environment. 

This self-exploratory or self-guidance function enables the learner 
to assess his latent abilities so as to determine a future course of 
action. This form of choice making, especially in the junior high 
school, is extremely important in deciding whether or not he will be 
a future scientist, artist, tradesman, technician, engineer, etc. He 
may be a thjnker, an experimenter, an engineer where industrial arts 
with its tools, materials, and machines become the resources which' 
enable him to solve technical problems: for the artist and others — a 
liberal element — that is, a person is*hot liberally educated, in the full 
sense of the wotd, unless he has acquired some technological under- 
standing from his education ; and for the tradesman and technician — 
fundamental technical information and skills about technology. The 
values derived from industrial arts experiences enable one to under- 
stand better his technological society and himself as a member 
within that society. 
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To bnng about more fully those wholesome changes in behavior of 

,h,t.ri»r^ 8 r0 '"T' On “ nd wm Ph«» should be made in the in- 
dustrial arte curriculum area. This does not mean that past experi- 
ence is not usable, but rather the past must be used to build upon so 
that genuine improvement, can bo achieved in the future For 
example, emphasis given to “project planning" aa revealed by the 

z 'jr? t 1 ; n9 ' ma,e ° ^ « »*» <*p 

calculate cot>t of material for a project, make a dimensional sketch reflect 
effor s by the industrial arts teacher to bring about logical thinking 
on the part of students to solve technical problems. Through project 
planning, with the help of the teacher, the student uses other learnings 
sue i as, mathematics and science in solving his ,+echnical problems 
in the mdustnal arts laboratory. The need for understanding these 

:t n d r ph r » COm08 T adiI> ’ Hpparent lo hh " * project planning 

-arts should’ b‘ f &t 'T g ° r 8tu(,ent Panning in industrial 

arts should be continued and expanded. Likewise, topics dealing 

with occupational information,” such as, careen, in litho^aphif 

prmt ng and duplicating, in the field of plastics, and in manuSuring 

industries which employ draftsmen illustrate the significant guidance 

function that mdustnal arts offers to the students As a result of 

discussions and activities related to various occupations (scientific, 

. . e » en ^ neor ; n £’ an< i exploratory experiences, students are 
Je to seleet their future lifework more intelligently. And, at the 
same time, learn to appreciate the contribution of other industrial 
rria^' iT Pr ° fe88,0n8 to our technological society. Information 

* 

# J l “ P OS8 j bIe that the industrial arts profession may wish to examine 

iould bTn ^ “ 1 ° MpW ! ati0n that 8ome ' nstr uctional content 
could be more effectively taught at the lower grade levels so that 

sc3neveir lan gS ma * V ** a ° hieVed Ht ‘ he jUni ° r and ^‘ ior hi & h 

slmnLt rUC | t, ? ,ml C ° nt T nt a ? taUght in ^hs- industrial arts laboratory 
the h« ^ 8 C » ? 10rC ^ eCt ^ 10 m °dern industrial developments and 
the basic problems of industry. It should be selected and presented 

earner ^'*7° , b " ng about desired behavior change in the 
find n A* f l0U J d ,>0d0n0 at levels k-12 bast'd on research 

levelsTf maturity ' # Char,C ' e ™ ti08 of > ou,h « ** <»*««* 

- Industri al arte can bo more than teaching tho hand and the machine 

.“"f. " a “« d mimical information needed to make a 

iS d ", "T 8en9e 0f the Wor<l Wh >‘ the student does 
m the industrial arts laboratory ought to be related to the significant 
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technological problems, such as, mass production, improvement of 
product design, research and development, new machines and proc- 
esses, uses for new materials, labor utilization, management, auto- 
mation, safety, and communication. These problems then can pro- 
vide central themes to direct the students’ efforts toward developing 
desirable attitudes and understandings of these problems. 

Developing ability to solve technical problems will come about more 
readily if students are challenged to solve technical problems presented 
to them. Redesigning a jig or fixture to improve* its efficiency is a 
real live problem in time and motion study with its related technical 
aspects. Redesigning or creating a new product is still another. 
Approaching teaching from this point of view gives greater meaning 
to the operations, processes, and technical information which must 
1 m» learned to solve the problems. Therefore, a first step for industrial 
arts curriculum planners could be to identify these main problems of 
industry appropriate for study at the different grade levels. Second, 
select guidelines that aid in determining the most significant problems. 
Third, after a specific problem is identified, teaching units could bo 
prepared to bring about a desired learning situation with the focal 
point of the unit directed to the problem. 

It is entirely possible, in fact probable, that new' courses may emerge 
around significant problems of industry rather than around tia- 
ditional industry materials, such as, wood and metal. Evidence 
seems to point in this direction with course titles of transportation 
laboratory, graphic arts, and rudiments of technology. Others might 
be industrial research and development, principles of production, 
industrial technology, communications, new materials and new 
processes, etc. 

An example of an outline for a teaching unit in which curriculum 
planners could organize the materials for teaching so that the in- 
structional content bears more directly on significant industrial prob- 
lems commensurate with the students’ abilities and interests follows: 

I. Industrial or technological problems: 

Identification of the problem should be made with reference to major 
' principles, and values of our technological society that should be 

preserved and strengthened. The problems selected should be in 
keeping with the abilities and the interest^ of the pupils. 

II. Specific objectives: 

Specific statements should be made clarifying the specific direction 
in which the problem will be attacked. 

III. Suggested approaches: 

More than one approach should be suggested. Student motivation 
ought to be taken into consideration. 
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IV. Silent activities: 

A list of several student activities should be prepared taking into 
account the varying abilities and interests of the students. Group and 
individual activities should be selected. “Project" guidelines should be 
established to determine the appropriateness of the student activities in 
accomplishing the problem. Student activities should not be limited to 
the traditional concept of the “project" but include experiments. arouD 
activity, etc. 

V. Class topics: ^ 

The class topics, including demonstrations and experiments, etc., 
must be drawn directly- from the problem and bear on the student 
activities. Application of scientific principles, applied mathematics, 
economics, and consumer data, etc., as well as the technical information 
and industrial processes would be appropriate topics provided they have 
a close relationship to the problem. 

VI. References: 

Included here would be appropriate teaching materials and aids of all 
types (i.e., books, periodicals, films, etc.). 

VII. Summary and evaluation: 

At the close of the unit and before the beginning of the next, a summary 
of the work completed and its relationship to the problem should be 
made. Student and teacher evaluation using standard techniques may 
be effectively used. 

Pilot classes using this problem -approach -in selecting instructional 
content for teaching industrial arts could be established in selected 
schools to test this proposal. It is conceivable that individual 
teachers, or groups of teachers working together can effectively 
redirect their industrial arts program within their present laboratory 
facilities. After experience has been gained, the problems will no 
* doubt, indicate that new materials, new equipment, new processes, and 
new information will be needed to solve or to understand the problem 
better. This approach should not be considered as the way, but as 
one way to bring about improvement in industrial arts education. 

Finally, future writers of curriculum guides for industrial arts may 
wish to consider the following main elements as a part of a proposed 
State guide, or to consider some of them as separate publications. 
They are 'as follows: (1) purpose and philosophy of industrial arts, 

J (2) general pbjectives of industrial arts, (3) instructional content based 
on a series of teaching umb directed toward significant industrial 
problems, (4) administrative factors, (5) laboratory (shop) planning, 
(6) suggested lists of tools and equipment, J7) safety, (8) evaluation 
procedures and techniques, (9) methods of teaching, (10) public 
relations, and (11) general bibliography. 
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